


- 1544 


Nat. 
in the 
of the 
rip to 
gical, 

Cruz 


next 
Itural 

Car- 
Cali- 
terly, 
nbers 
ty of 
V ash- 


hyto- 

Sci- 
‘quin 
ety, 

and 
rate 
rams 


‘CAN 


rnia 
ican 
isco, 


'‘om- 
try, 


ma, 
tor, 


1); 








qt 
00 
ob arh™ 
go pe f 
vabhe AUG 9 « 1924 
i | C 
New SERIES Fripay, Aveust 8, 1924 aot tume tn Cae $6.00 


Vou. LX, No. 1545 


— 


~ IMPORTANT NEW BOOKS 


T oxicology—vUNDERHILL 


A short, concise description of the effects of poisons upon the organism giving 
a clear concept of this subject and its latest developments. 


Cloth, $2.25. 


By FRANK P. UNDERHILL, Pux.D., 


Professor of Pharmacology and Toxicology, 
Yale University Medical School. 


: SINGER 
Insanity and Law—,e3tin 


An authoritative, up-to-date, treatise on forensic psychiatry giving the real 
advances in Psychiatrie Science, Complete reference on Insanity and its Types, 
Definition of Terms used by Insanity Experts, Citations to legal decisions on 
Insanity Questions, A practice account of conditions as they exist to-day, Medi- 
cine and law, Shows physicians how to state facts logically and clearly, The 
psychiatrist’s réle in prevention of crime, The established facts in psychiatry, 
Nomenclature as used by most hospitals for mental diseases, Glossary of technical 
terms for ready reference, Text clearly describes subjects for non-technical read- 
ers, Wide variations in clinical picture subdivided in types, Cross references to 


descriptions of reaction types. 
Imitation Leather, $6.00. 


By H. DOUGLAS SINGER, M.D., M.R.C.P., 


Professor of Psychiatry, University of Illinois, College of Medicine; 
Formerly State Alienist and Director of the State 
Psychopathic Institute of Illinois, and 


WILLIAM O. KROHN, A.M., M.D., Px.D., 


Formerly Resident Psychologist to Kankakee State Hospital; Head of 
Department of Psychology at Western Reserve University, and at 
the University of Illinois, and Senior Fellow at Clark Uni- 
versity. For Six Years Medical Juror in Cook County 
(Chicago) Insanity Court. 


P. BLAKISTON'S SON & CO. 


Publishers 1012 Walnut Street, Philadelphia 























ibtttetatericiemsiatei. ene ee 
fade ou Dido A / eee 








il 


SCIENCE—ADVERTISEMENTS 





—__ 




















ANIMAL LIFE IN THE 
YOSEMITE 


AN ACCOUNT OF THE BIRDS, MAM- 
MALS, REPTILES, AND AMPHIBIANS 
OF A CROSS-SECTION OF THE 
SIERRA NEVADA 


By JOSEPH GRINNELL and 
TRACY I. STORER 


The life histories, habitats, behavior, and 
means of identification im the field of 231 birds, 
97 mammals, 22 reptiles, 12 amphibians. Dis- 
cussion of geographic distribution, biological 
relations of animal life with plant life and with 
the soil. ... 


“ .. This work forms a splendid record of 
the wild life of one of the best known of our 
national parks.’’—W. S., The Auk, July, 1924. 


752 pages. 60 plates (12 colored). 2 maps. 


——= 


The Chemistry Tangle 
Unravelled 


Being chemistry systematized on a New Plan 
BY 


Francis W. Gray, M.A., D.Sc. 


» Senior Lecturer in Chemistry, Aberdeen University, 


Crown 8vo. $2.00 net 


Analyst.—“ From cover to cover the book is 
stimulating to thought.” 


Chemical News.—“ In the main, the author's 
attempt at unravelling the tangle has been suc- 
cessful. ... The author has undoubtedly pro- 
duced a book which should stimulate a true 
interest in science in the student’s mind.” 

The Journal of the American Chemical So- 
ciety.—-‘ Every one interested in the modern 
theories of the structure of matter, and par- 


Cloth, $7.50. Carriage, 50 cents extra 





University of California Press 
Berkeley, California 











will find this a useful and suggestive book.” 


55 Fifth Avenue 








ticularly all teachers of inorganic chemistry, 


Longmans, Green & Co. 
New Yerk City 


























Che Cambridge University Press, England 








QUINTILLIAN’S INSTITUTO 
ORATORIA, Book I 
Edited by F. H. Colson 


The subjects with which the First Book of 
Quintillian deals—educational principles, phil- 
ology, literary criticism and the teaching of 
literature, school practice, music and mathe- 
matics—carry the reader into most of the chief 
branches of ancient literature. $7.00 





THE HISTORY OF PHYSIOLOGY 
DURING THE XVI, XVII AND 
XVIII CENTURIES 

By Sir Michael Foster. 


“This volume is something more than a 
text book. ... It is written with that admir- 
able lucidity of style, and peculiar power of 
detachment and of seeing the true drift of a 
mass of detailed work that has characterized 
all Sir Michael Foster’s writings.”—London 
Daily News. $5.00 


AN INTRODUCTION TO THE STUDY 
OF COLOUR VISION. Second Edition 
By Sir J. Herbert Parsons 


“The author is to be congratulated on pro- 
ducing a work that contains an itmmiense 
amount of information with a good bibliography 
on the subject. He has given us an excellent 
general and unbiased view of the facts and 
theories of colour vision.”—Nature. $8.50 





PROCEEDINGS OF THE CAMBRIDGE 
PHILOSOPHICAL SOCIETY (Supplement) 


On the Application of the Quantum Theory 
to Atomic Theory. 


By Niels Bohr 


This communication forms the first of a 
series of essays which will appear under this 
title. Their object is to expound systematically 
the problems which have been met in the in- 
vestigation of atomic structure. $1.25 











For sale by THE MACMILLAN COMPANY, American Agents 


64-66 Fifth Avenue, New York. 
Prairie Avenue and 25th Street, Chicago. 
Huntington Chambers, Copley 8q., Boston. 

















350 Mission Street, San Francisco. 
330 So. Harwood Street, Dallas. 
17 Houston Street, Atlanta. 


——— 














The ; 
S 
Pre 


Organ 
Val 


The F 


Scient 


Am 
and 


PHR 
Scient 
Rep 
Atn 
Specie 
Sen 
Pro 
The 
Seci 
Scien 


SC. 
vance 
and ] 


Lanc 


Annu 


SCI 
jon f 


he of 
Netit 


Ent 
' fice 









ity, 


ig 


yr’s 
uc- 


rue 











SCIENCE 








Vor. LX Avaust 8, 1924 No. 1545 








—_ 


CONTENTS 


the British Association for the Advancement of 


Science: 
Prevention of Disease: SIR DAVID BRUCE L...ccccceeeon 


Organized Cooperation among Musewms: LAURENCE 
Var COLEMAN 


The Franklin Institute 








Scientific Events: 
American Proposals to the International Geodetic 
and Geophysical Union; Reorganization of the 
Bureau of Mines; New Endowment for the Johns 
Hopkins Unwersity 

Scientific Notes and News 

University and Educational Notes 











Quotations : 
Some Reminiscences of Lord Kelvin; Evolution in 
Georgia 





Discussion and Correspondence: 


Edward Hitchcock and the Origin of the Associa- 
tion of American Geologists: Dr. FREDERICK 
TUCKERMAN. Ball Lightning: Dr. W. J. Hum- 
PHREYS. Science and Industry: Dr. F. L. WELLS... 


Scientific Books: 


Report of the Committee for the Investigation of 
Atmospheric Pollution: Dr. ALEXANDER MCADIE...... 


Special Articles: 





Sensitwe Flames and Apparent Flame Pressure: 
PROFESSOR CARL BARUS 


The Royal Society of Canada: 
Section V—Biological Sciences 
















Science News 











_——— 


128 
130 
133 


133 


134 


136 


137 


138 


x 















and published every Friday by 
THE SCIENCE PRESS 








New York City: Grand Central Terminal. 








Hnetitution Building, Washington, D. ©. 






SCIENCE: A Weekly Journal devoted to the Ad- 
vancement of Science, edited by J. McKeen Cattell 


Lancaster, Pa. Garrison, N. Y. 


Annual Subscription, $6.00. Single Copies, 15 Cts. 


SCIENCE is the official organ of the American Associa- 
lon for the Advancement of Science. Information regard- 
1§ membership in the association may be secured from 
he office of the permanent secretary, in the Smithsonian 


rantered as second-class matter July 18, 1923, at the Post 
"se at Lancaster, Pa., under the Act of March 8, 1879. 





PREVENTION OF DISEASE’ 


My first duty is to thank the general committee of 
the British Association for the great honor they have 
done me by electing me to the post of president. I 
must confess I wondered at first why I had been 
chosen, but soon came to the conclusion that it was an 
honor done through me to all army medical officers 
for the magnificent work done by them during the 
great war in the prevention of disease and alleviation 
of pain and suffering. 

In the next place, I may be permitted to remind 
you that this is the fourth time the British Associa- 
tion for the Advancement of Science has met in Can- 
ada—first in 1884 in Montreal, in this city in 1897, 
and in Winnipeg in 1909. The addresses given on 
these oceasions dealt with the advancement of knowl- 
edge in archeology and physics. 

It is now my privilege, as a member of the medi- 
cal profession, to address you on the advances made 
during the same period in our knowledge of disease 
and our means of coping with and preventing i. 

An address on the prevention of disease at first 
sight does not promise to be a very pleasant subject, 
but, after all, it is a humane subject, and also a most 
important subject, as few things can conduce more to 
human happiness and human efficiency than the ad- 
vancement of knowledge in the prevention of disease. 

Think for a moment of the enormous loss of power 
in a community through sickness. Some little time 
ago the English Minister of Health, when emphasiz- 
ing the importance of preventive work, said that up- 
wards of 20,000,000 weeks of work were lost every 
year through sickness among insured workers in Eng- 
land. In other words, the equivalent of the work of 
375,000 people for the whole year had been lost to 
the state. When to that is added the corresponding 
figure for the non-insured population you get some 
idea of the importance of preventive work. 

Another way of estimating the value of prevention 
is in terms of dollars, or pounds, shillings and pence, 
and it has lately been caleulated that the direct loss 
in England and Wales from sickness and disability 
amounts to at least £150,000,000 a year. In the 
United States, with a much larger population, the loss 
is put down at £600,000,000. 

Another reason why this is an important subject is 
that medicine in the future must change its strategy, 
and instead of awaiting attack must assume the of- 
fensive. Instead of remaining quietly in the dressing 


1 Address of the president at the meeting of the Brit- 
ish Association for the Advancement of Science, Toronto, 
Canada, August 6, 1924. 
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stations and field hospitals waiting for the wounded 
to pour in, the scientific services must be well forward 
in the enemy’s country, destroying lines of communi- 
cation, aerodromes, munition factories and poison-gas 
centers, so that the main body of the army may marcli 
forward in safety. 

It must no longer be said that the man was so sick 
he had to send for the doctor. The medical practi- 
tioner of the future must frequently examine the man 
while he is apparently well, in order to detect any in- 
cipient departure from the normal, and to teach and 
urge modes of living conformable to the laws of per- 
sonal health, and the public health authorities must 
see to it that the man’s environment is in accordance 
with scientific teaching. 

It may be a long time before the change is widely 
accepted, but already enormous advances have been 
effected, and it only depends on the intelligence and 
education of the populations how rapid the future 
progress will be. Public opinion must be educated to 
recognize that most diseases are preventable and to 
say with King Edward VII, “If preventable, why not 
prevented?” 

To our forefathers disease appeared as the work of 
evil spirts or magicians, or as a visitation of Provi- 
dence to punish the individual or the community for 
their sins. 

It is not my purpose to give a detailed account of 
the first strivings after a better knowledge of the 
causes of disease, but it may be said the new era 
began some few hundred years ago, when it was rec- 
ognized that certain diseases were contagious. For a 
long time it was held that this contagion or infection 
was due to some chemical substance passing from the 
sick to the healthy and acting like a ferment; and 
then, about the middle of last century, the idea gradu- 
ally grew that microscopic creatures might be the 
cause. About this time it had been discovered that 
the fermentation of grape juice was caused by a liv- 
ing cell and that certain contagious skin diseases were 
associated with living fungi. 

Things were in this position when there appeared 
on the scene a man whose genius was destined to 
change the whole aspect of medicine; a man destined 
to take medicine out of the region of vague specula- 
tion and empiricism and set its feet firmly on new 
ground as an experimental biological science. I mean 
the Frenchman, Louis Pasteur. It is from him we 
date the beginning of the intelligent, purposive pre- 
vention of disease. It was he who established the 
germ theory and later pointed the way to the immuni- 
zation of man and animals, which has since proved 
so fruitful in measures for the prevention or stamp- 
ing out of infectious diseases. 

I need not discuss his life and work further. His 
name is a household word among all educated and 
civilized peoples. Every great city should put up a 
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statue to him, to remind the rising generations of one 

of the greatest benefactors of the human race. 
What the change in medicine has been is put into 

eloquent language by Sir Clifford Allbutt: 


At this moment it is revealed that medicine has com 
to a new birth. What is, then, this new birth, this revo}. 
tion in medicine? It is nothing less than its enlarge. 
ment from an art of observation and empiricism to 4, 
applied science founded upon research; from a craft of 
tradition and sagacity to an applied science of analysis 
and law; from a descriptive code of surface phenomeng 
to the discovery of deeper affinities; from a set of rules 
and axioms of quality to measurements of quantity. 


With one notable exception, the medical profession 
was not quick to see that Pasteur’s discoveries of the 
nature of fermentation and putrefaction had a me. 
sage for them. This exception was Joseph Lister 
who had been for some years endeavoring to compre. 
hend the cause of sepsis and suppuration, which con- 
monly followed every surgical operation and most 
serious injuries involving a breach of the skin. 

When, in 1865, Lister read Pasteur’s communic- 
tion upon fermentation, the bearing of the discovery 
on the problems which had so earnestly engaged his 
attention was apparent to him. He inferred that sup- 
puration and hospital gangrene, the causes of which 
had so far baffled his imagination, were due to mi- 
crobes introduced from the outside world, from the 
air and by instruments and hands of the operator. 
Remember, this was years before the microbial causa- 
tion of any disease was established. 

To test the correctness of his inference, Lister pro- 
ceeded to submit all instruments, ligatures, materials 
for dressing and everything that was to come directly 
or indirectly into contact with the wound, the hands 
of the operator and the skin of the patient to treat- 
ment with chemical disinfectants. The satisfactory 
results which followed this practice astonished eve 
Lister, and he spent the rest of his active life in im 
proving and simplifying technical methods of pre 
venting the ingress of microbes to wounds and in ¢ot- 
vineing his professional brethren of the truth of the 
conclusions based on this work of Pasteur. 


InFectious Diseases—(A) BACTERIAL 


As soon as it was recognized that infectious diseas’ 
are caused by living germs a wave of enthusiasl 
swept through the medical world, and it was not lon 
before the causation of many of the most importa! 
of them was discovered. I need not give a full li 
of these, but at or around about the time of the firs! 
meeting of the British Association in Canada the 
micro-organisms of tuberculosis, typhoid fever, Malta 
fever, cholera, malaria, diphtheria, tetanus and others 
had been discovered and described. 
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But it must not be assumed from what has been 
id that all the most important diseases are caused 
living germs. Many of the ills that afflict mankind 
a due to quite other causes—alcoholism, for ex- 
mple, or the deficiency diseases, due to the absence or 
ieficiency in our diet of some substance essential to 
proper growth and development. Rickets, one of the 
reatest seourges of industrial communities, is mainly 
| deficiency disease. It is reported that as many as 
5) per cent. of the children in the slums of some of 
ur big cities suffer from the effects of this disease. 
Then, again, there is the whole series of diseases or 
onditions due to defective or excessive action of our 
pwn internal glands. Added to these, and perhaps the 
mreatest scourge of all, there is the immense amount 
of chronic ill health and actual disease caused or pro- 
noted by the unhealthy conditions found in our 
arge cities, due to bad housing and overcrowding— 
he so-called diseases of environment. 
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Malta Fever 
But to return to the infectious diseases. After the 
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very Miving germs or parasites causing them had been 
his isolated the process of prevention was soon begun. 
SUP: Biithe methods employed were varied, and I may illus- 
teh rate one of the simplest by relating briefly the his- 
< ory of the prevention of Malta fever, with which I 
yas myself, to some extent, associated. 
itor: HE Malta fever is really a widespread disease, although 
"SY Hii is called by a local name. It is found all round 
he Mediterranean, throughout Africa as far south as 
a Cape Province, in India and China and even in some 
silt parts of America. It was very prevalent in Malta 
a in the old days, and rendered the island one of the 


most unhealthy of all our foreign military stations. 
When I arrived in Malta, in 1884, I found that every 
year, on the average, some 650 soldiers and sailors 
fell victims to it, and, as each man remained on an 


reat- 
tory 
evel 


, be average 120 days in hospital, this gave the huge total 
is of about 80,000 days of illness per annum from this 


fever alone. 

The British had held Malta since the beginning of 
the last century, and, although much attention had 
been given to the fever and its symptoms had been 
fully described, no advance was made towards its 
prevention until 1887, when the living germ, the 
Micrococcus melitensis, causing it was discovered. At 
this time a good deal of work was expended in study- 
ing the natural history of the fever and the micro- 
‘occus, but all to no purpose. Nothing was discovered 
to give a clue to any method of prevention. 

At the Naval Hospital especially everything in the 
Way of prevention was done that could be thought of: 
the water supply and drainage were thoroughly tested, 
the walls were seraped and every corner rounded off 
Where dust might lie, immaculate cleanliness reigned ; 
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but all these precautions proved useless. Almost 
every sailor who came into the hospital even for the 
most trivial complaint took Malta fever, and after a 
long illness had to be invalided to England. . 

Things remained in this very unsatisfactory state 
for seventeen years, until 1904, when the Admiralty 
and War Office, alarmed at the amount of sickness 
and invaliding in the Malta garrison, asked the Royal 
Society of London to undertake the investigation of 
the fever. This was agreed to, and a commission was 
accordingly sent out in the same year and remained 
at work until 1906. 

During the first year every likely line of approach 
was tried. A careful study was made as to how the 
micrococcus entered the body, how it left the body, its 
behavior outside the body, its pathogenic action on 
various animals; but still no indication of a method 
of prevention showed itself. Next year, however, in 
1905, the problem of prevention was solved, and that 
by the merest of accidents. 

In the previous year experiments had been made 
with the object of finding out if the goat, among other 
animals, was susceptible to the disease. The goats in 
Malta, which supply all the milk, are very much in 
evidence, as they are driven about in small herds and 
milked as required at the doors of customers. Several 
goats had been injected with cultures of the micro- 
coccus, but, as they showed no rise of temperature or 
any signs whatever of ill health, they were put aside 
as being immune or refractory to the disease and 
nothing more was thought about them. 

In the spring of 1905, about six months after these 
experiments had been made, Dr. Zammit, a Maltese 
member of the commission, who had kept one or two 
of these goats, happened for some reason or other to 
examine their blood and found that it clumped or 
agglutinated the micrococeus. This was strange and 
seemed to show that, although the micrococeus had 
not caused fever or any signs of illness in the goats, 
it must have lived and multiplied in the tissues of 
these animals in order to have brought about this 
change in the blood. 

This observation led to the reexamination of the 
goat question, when the extraordinary discovery was 
made that about 50 per cent. of the goats in the island 
were affected by this disease, and that 10 per cent. 
of them were actually excreting the microcoecus of 
Malta fever in their milk. Monkeys fed on milk 
from an affected goat, even for one day, almost in- 
variably took the disease. 

Thus the weak link in the chain of causation had 
been found. The military authorities struck Maltese 
milk out of the dietary, and replaced it by an im- 
ported variety, and from that day to this there has 
scarcely been a case of Malta fever in the garrison. 
Malta, from being the most unhealthy of foreign sta- 
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tions, became a health resort, and was in fact used 
as a sanatorium during the late war. The disease had 
been blotted out at a single blow. 

This, then, is one way of preventing an infectious 
disease; that is to say, by the discovery of the living 
germ, the study of its natural history, and so to a 
means of stopping it reaching its victim, man. This 
is the best way of prevention: shutting the stable door 
before the horse is stolen. 


Typhoid Fever 


But there are other ways of preventing bacterial 
diseases. Let us take, for example, a method widely 
used in the prevention of typhoid fever. 

The fundamental and sound way of attacking this 
disease is by ordinary hygienic measures, especially 
a good water supply and good drainage. It is there- 
fore one of the first duties of those in power to see 
that their people have, in addition to houses with 
plenty of light and air, a good water supply and a 
good drainage system, and money ean not be spent to 
better advantage than in the attainment of these three 
essentials to health. 

When typhoid fever is rife in a community it means 
that there is either a contaminated water supply or a 
faulty drainage system, and the municipal authorities 
ought to be called to account. In England, owing to 
improved sanitation, cases of typhoid fever are fifteen 
times less than they were fifty years ago. But it is 
not always possible to ensure good hygienic surround- 
ings, for example, among troops on active service. 
It is therefore legitimate under certain conditions, and 
especially in time of war, to practice a less sound, a 
less fundamental, method of prevention, and this sec- 
ond method is known as inoculation or vaccination. 

In order to understand how this acts, let us consider 
for a moment what takes place in a man’s body when 
he is attacked by the typhoid bacillus. Everybody 
knows that the bacillus gives rise to poisons or toxins 
which cause the fever and other symptoms. But the 
cells and tissues of the man are not passive under the 
attack. They at once begin to fight against the infec- 
tion, by forming substances in the blood to neutralize 
these toxins, hence called antitoxins or antibodies, and 
their function is finally to destroy the invading germs. 
If the man recovers he is immune from a further at- 
tack by the presence of these antibodies in his blood. 
He has become immune by passing through an attack 
of the disease. 

This is the foundation of the second way of pre- 
venting infectious diseases. Speaking broadly, it 
means that you subject a man to a mild attack of the 
fever in order that his blood and tissues will respond 
to the stimulus by producing antibodies. This method 
takes its origin and name from that of vaccination 
gainst smallpox. Jenner solved that problem by the 
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accidental discovery of vaccinia, a form of small, 
attenuated or weakened by passage through anothp 
species of animal. This weakening of the Virulence ¢ 
a microorganism by passage through another kind 9 
animal is by no means uncommon in nature. 

Pasteur, following on these lines, conceived the jj, 
of weakening or attenuating the virulence of the ji 
ing bacilli by artificial means, so as to give rise t, 
mild attack of the disease, and so in this way to ym 
der animals immune. This he did with marked g, 
cess in anthrax and chicken cholera. The next {y, 
ward step in this method of preventing disease yy 
made by Haffkine, a pupil of Pasteur, who about ¢ 
year 1894 produced a vaccine against cholera an( 
few years later another against plague. In the cou 
of this work it was discovered that it was not nece 
sary to use living cultures of the bacilli, but that va 
eines made up of dead bacilli had much the same ¢f 
fect. This substitution of the dead bacilli for the liy 
ing was a great advance in this method, being mug 
simpler and much safer. 

The next disease to be attacked by this method 
typhoid fever. This was initiated by Sir Almroth 
Wright at the British Army Medical School and car 
ried out with that scientist’s characteristic ability anj 
energy. The method was mainly directed in the fir 
place to lessen the mortality from this disease among 
our soldiers serving in India. 

After several years’ experience, the mode of inoa 
lation which was finally settled on was to give two nn 
jections of dead typhoid bacilli, one of five hundred 
millions, and a second, at an interval of ten days, i 
a thousand millions. 

Now let us see what éffect anti-typhoid inoculation 
has had on the prevention of typhoid fever among 
our soldiers in the field. In the South African Wat 
at the beginning of the century, before the method 
had been developed, in an army the average strengll 
of which was only 208,000 there were 58,000 cases 0! 
typhoid fever and 8,000 deaths. In the Great Wa, 
on the Western front, with an average British strength 
of one and a quarter millions, there were only 7,5"! 
eases and 266 deaths. In other words, there we 
fewer cases of the disease in this war than there wt 
deaths in the South African. It is also interesting 
learn from French sources that at the beginning of 
the war the French soldiers were not inoculated 
whereas the British were. The result for the fi 
sixteen months was striking. During this time tl 
French had some 96,000 cases, with nearly 12, 
deaths. The British had only 2,689 eases and 17 
deaths. Afterwards the French soldiers were V! 
thoroughly vaceinated, with the result that their ™ 
munity eventually became as striking as our oW!. 

What the number of eases’ and death-rate 
typhoid fever might have been in the huge arm 
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shting on the different fronts had it not been for 
a preventive inoculation is impossible to say, but 
jdoubtedly the suffering and loss of life would have 
on enormous. I may therefore conclude this ac- 
wnt of anti-typhoid inoculation by saying that it 
tainly constituted one of the greatest triumphs in 
re prevention of disease during the recent war. 
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Tetanus and Diphtheria 


I shall now pass on to consider a third method of 
reventing bacterial diseases which has also been 
olved during the time under review; that is, by the 
jection of specially prepared blood sera. These are 
mown as antitoxic sera, and the most familiar ex- 
mples are antitetanic and antidiphtheritic. We 
ave seen how the injection of living or dead bacilli 
r their toxins into animals gives rise to the produc- 
ion of antibodies or antitoxins. The blood serum of 
uch animals in virtue of the antibodies contained in 
ean be used to combat disease. 

Let us take in the first place the case of tetanus, 
ntil recently considered to be one of the most fatal 
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\Imrotifage! maladies, at least 85 per cent. of the cases suc- 
nd carmeumbing. As you are aware, antitetanic serum is 
ity anmprepared by injecting horses with large quantities of 


anus toxin. When the blood is as full as possible 
f antibodies it is drawn off and the serum allowed to 
eparate out. 

The idea lying behind this third method of pre- 
eiting disease is to pour in these ready-made anti- 
pxins in order to assist the body. in its first struggle 
ith the invading disease, and give it, as it were, a 
reathing space to prepare its own defences. 
Naturally the immunity produced by these anti- 
oxie sera is of a passive nature and of short dura- 
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. Waron, as compared with that produced by the disease 
nethoigmmtself or even by the milder form brought about by 
rengiim™cccination or inoculation. Antityphoid inoculation 
ses offm™ll protect a soldier for, let us say, two years; anti- 
Wagmetanic serum will only protect for a week or ten 
engiifm™e2ys. It is therefore impossible to inoculate a whole 
750m y against tetanus. It is necessary to wait until 














ere is a danger of the disease occurring. 

To illustrate this I shall describe briefly the history 
{the prevention of tetanus during the Great War. 
hen the British Expeditionary Force went over to 
tance, in August, 1914, only a small quantity of 
ntitetanie serum was taken and that for the purpose 
Mf treatment rather than prevention. But shortly 
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2,0Etter the outbreak of hostilities the number of cases 
| 1B tetanus among the wounded became so alarming 
ver} hat no time was lost in grappling with the danger. 
Im ae“rge quantities of serum were hurried to the front, 


n. ind some two months after the beginning of the war 
from ‘was possible to make an order that every wounded 
min should receive an injection of antitetanic serum 
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as soon after he was wounded as possible. Later on, 
after further experience had been gained, the single 
injection was increased to four, given at intervals 
of a week. This helped the wounded man over the 
dangerous time and the results were very successful. 

In August and September, 1914, before the prophy- 
lactic injection was given, roughly speaking nine or 
ten out of every thousand wounded were attacked ‘by 
tetanus and some 85 per cent. of these died. After 
the antitetanic injections had been introduced the 
incidence fell to little more than one per thousand 
and the mortality to less than half. To put the 
matter broadly: during’ the war there were 2,500 
cases of tetanus in the British Army, with 550 deaths, 
If there had been no prophylactic injection of anti- 
tetanic serum there would probably have been 25,000 
cases with 20,000 deaths— a very striking example of 
the recent development in the prevention of disease. 

Another very important and widespread disease, 
somewhat resembling tetanus, is diphtheria, and there 
is no better example of the advance of science in 
methods of cure and prevention than is found in this 
disease. Thanks to the work of Klebs and Léoffler in 
the early eighties and, some years later, to the bril- 
liant researches of Roux and Yersin, the causation and 
natural history of this disease were very thoroughly 
elucidated. 

Antidiphtheritic serum is prepared much in the 
same way as the antitetanic. By the repeated in- 
jections of gradually increasing doses of the bacilli 
or their toxins, a serum is produced which has a 
marked curative effect in cases of diphtheria. If is 
stated that the introduction of antidiphtheritie serum 
in 1894 has reduced the death-rate from 40 to 10 per 
cent. and if used on the first day of the disease to 
almost nil. The serum is essentially a curative agent 
and is useful only to a limited extent in prevention. 

But lately essentially preventive measures in diph- 
theria have come into vogue. The procedure employed 
is to bring about an active immunization by a mixture 
of toxin and antitoxin in individuals who have been 
shown to be susceptible to the disease by what is 
known as the Schick test. In the United States a 
campaign on these lines has been begun against this 
disease which promises brilliant results. It is confi- 
dently stated that by their new measures there is a 
possibility of robbing diphtheria of all its powers to 
kill and injure. 

The mode of prevention of these diseases—Malta 
fever, typhoid fever and tetanus—illustrates the three 
principal methods of preventing bacterial diseases: 
In Malta fever, by getting down to bed-rock and stop- 
ping the disease at its source; in typhoid fever, by 
giving, as it were, a mild attack of the disease, by 
vaccination or inoculation, so as to bring about a 
greater power of resistance; in tetanus, by pouring 
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in antitoxins, already prepared in the serum of an- 
other animal, in order that they may neutralize the 


toxins of the invading bacilli as soon as they are 
formed. 


Tuberculosis 


There are other important bacterial diseases, how- 
ever, which can not be attacked so simply. For ex- 
ample, there is tuberculosis, a disease distributed over 
the whole world and one of the greatest scourges of 
civilized communities. It is a disease which has been 
known from time immemorial, but it is only within 
our own time that the bacterial cause has been recog- 
nized. I can well remember a day in 1882, when I 
met a fellow-student who had just returned to Edin- 
burgh from Germany. He told me that it had been 
recently discovered that the disease was really caused 
by a living germ, the tubercle bacillus. It was diffi- 
cult at first to believe such a revolutionary idea, but 
such was the interest and excitement raised that many 
workers at once took up the study of the subject and 
in a short time the truth of Koch’s great discovery 
was fully proved. This was a magnificent example of 
research work, most admirably, carefully and com- 
pletely carried out, and placed Koch at once in the 
front rank of scientific workers. 

Before Koch’s discovery a good deal had been done 
in the way of prevention. Before all things, this 
disease is a disease of environment. Its birthplace 
and home is the sunless, ill-ventilated, overcrowded 
room. The late Professor Edmund Parkes, professor 
of hygiene at the Army Medical School, reduced to 
a great extent the incidence of tuberculosis in the 
British Army by procuring for the soldier more floor- 
space and more air-space in his barracks. It is re- 
lated of General von Moltke that when he heard of 
the death of Parkes he said that every regiment in 
Europe should parade on the day of his funeral and 
present arms in honor of one of the greatest friends 
the soldier ever had. 

The prevention of tuberculosis is thus seen to de- 
pend fundamentally on the provision of a better en- 
vironment and the education of the people in physio- 
logical living. To attain this in the older civilizations 
will be a hard task, entailing enormous expenditure of 
money and energy. In the report of the Royal Com- 
mission on the Housing of the Industrial Population 
of Seotland in 1917 is described the unsatisfactory 
sites of houses and villages, insufficient supplies of 
water, unsatisfactory provision for drainage, the gross 
overcrowding in the congested industrial towns, occu- 
pation of one-room houses by large families, groups 
of lightless and unventilated houses in the older 
burghs, clotted masses of slums in the great cities— 
a terrible picture, the heritage of the age of ignorance, 
internal strife and walled towns. 
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perpetuated. As Sir Robert Philip, profeggo, af 
tuberculosis in the University of Edinburgh, hag 
eloquently said: 


Were it possible to begin afresh the scheme of ¢iy, 
lized life, were it possible to undertake anew the Creation 
of cities and the homes of our people, were it Possible ty 
place within the recreated dwellings an understangj 
race, detuberculization might be quickly attained. Why 
a magnificent opportunity for the builders of the ny 
cities, the moulders of fresh civilizations, with the grayj 
purpose of ‘‘No tuberculosis.’’ The architect, the sqyj 










tarian and the citizen would agree in insisting thy The 
physiological laws should be paramount, that there shouj presen 
be effective obedience to the larger demands of hygingMMthe ge 
in the home, the school, the workshop, the mecting-plg Mil yesista 
and the cow-shed. ably it 
Mankind was born into air and sunlight: these are his nbere 
natural heritage. They are more—they are the ire human 
ducible conditions of life. 
early ¢ 
In regard to the tubercle bacillus, it is so widgmmof the 
spread, so ubiquitous in civilized communities, pas. fmm This i: 
ing from one infected host to infect another, that ifm s27es, 
would seem impossible under existing conditions jm ™es. 
prevent its spread. At present it is taught, and mmm model 
what seems good evidence, that the majority of theggm throug 
population of our crowded cities has at one time ogg much | 
another been attacked by this disease. But in everyjmmof inf 
hundred men who die in England, only about ten diem requir 
of tuberculosis, which shows that a large percentage extrav 
of the population successfully resists the tubercle tesear 
bacillus. When this oceurs it means that the perso Mar 
attacked possessed powers of resistance which enablelj™ the su 
him either to destroy its invading bacilli or to othe- JM self v 
wise deal with them so as to render them harmless, 9 sound 
A point of importance in this connection is that ifm herds 
has recently been demonstrated that the disease ism should 
usually acquired in childhood. The fact is of capitdl under 
significance, for, if the disease is recognized sufi Tespec 
ciently early and the child is placed under good lyf The 
gienic conditions, there is a very good chance of ¢! tuber 
fective resistance and immunity against a second «gm Writes 
tack being set up. The present evidence goes to slovgm ‘over, 
that the presence of a latent tuberele prevents a st 100,0( 
ond invasion. If further outbreaks take place, the fall o 
would seem to be due to a flaring up of the old latet! 
tubercle rather than to a fresh infection. i 
Metchnikoff studied the question in a remote par ge : 
of Siberia where the tubercle bacillus was unknow! a, 
He states that very many of the young men *!! seas 
women who migrated from this clean country into the all f 
big cities died of acute and rapid tuberculosis, 00 “Hy 04, 


count of not having been exposed to infection in thei 
childhood. Th 
at by 
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-. instructive. Thus, in France the Senegalese, who 
are almost Without tuberculosis in their native condi- 
ion and were found to be free from tuberculosis on 
reaching France, developed in large numbers an acute 
and fatal form of tuberculosis in spite of the hy- 
rienie measures enforced by the army authorities. 
This raises a curious point. If it were possible for 
any country to clear itself of the tubercle bacillus, it 
ould appear to be incurring a great risk for an in- 
habitant to migrate into any neighboring country. 
But, in spite of this, it is the duty of medical men to 
keep in check, as far as possible, the ravages of the 
disease. 

The preventive measures against tuberculosis at the 
present time are, in the first place, improvement in 
the general hygienic conditions. Thereby individual 
resistance—and communal resistance—can be remark- 
ably increased. In the second place, as every case of 
tuberculosis must arise from a previous case, either 
human or bovine, it is very necessary that methods of 
early diagnosis, preventive treatment and segregation 
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wide of the more infective types may be provided for. 
pase This is done by the setting up of tuberculosis dispen- 
that iE saries, care committees, sanatoria, hospitals and colo- 
ons pM nies. These several elements are combined in the 
ind mim model tubereulosis scheme which is now universal 
of twa throughout Great Britain. In the third place, if 
me of much can be done to anticipate and limit the progress 
every of infection by the use of tuberculin, much caution is 
en diem required in assessing the claims, sometimes hasty and 
entagefme extravagant, advanced by adventurers in this field ot 
bercefm research. 
person Many other points might be brought forward, but 
nableifi™ the subject is such a vast one that I must content my- 
other fm self with drawing attention to the importance of a 


ess, fe sound milk supply. The contamination of our home 


hat tf herds with tuberculosis is so great that no pains 
ase ifm Should be spared to secure a safe milk supply, and I 
apitd fi understand that the city of Toronto is a model in this 


sufi- fe Tespect. 


d hy. The result of these methods of prevention against 
of eff tuberculosis may be given briefly. Sir Robert Philip 
id a@ writes that in Scotland ten years before Koch’s dis- 
show covery the death-rate from this disease was 404 per 
a seme 100,000; in 1920 it had fallen to 124 per 100,000, a 
they fall of 69.3 per cent. He also points out that the 
jatent 


recent acceleration of rate of reduction which is notice- 
part able in England and Scotland is of arresting interest. 
own In Seotland the acceleration of fall in the mortality 
anita ‘te likewise arrests attention. Thus, during twenty 
o tite °°2'S Up to 1890, the percentage fall in mortality from 
a all forms of tuberculosis was 35, while during twenty 
hei years from 1900-1919 the percentage fall was 45. 


This is very satisfactory, and has only been arrived 
at by hard work on the part of medical men, nurses 
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and voluntary workers. Any tuberculosis scheme, 
however perfect in theory, will require untiring en- 
ergy, patience and perseverance to bear fruit. On 
this side of the Atlantic, in the United States, these 
antituberculosis schemes have been pursued with en- 
thusiasm, with the result that Washington in 1920 had 
a death-rate from all forms of tuberculosis for 100,- 
000 of the population of only 85, Chicago 97 and 
New York 126. London in the same year had a death- 
rate of 127, practically the same as New York. 
Other nations have not been so energetic in pre- 
ventive measures, Vienna having in 1920 a death-rate 
of 405 and Paris 279 per 100,000 from the same 
cause. 

It is evidently the duty of every nation to take up 
arms against a disease which exacts such a terrible 
toll of death, suffering and inefficiency. If this were 
done with energy and enthusiasm it is not too much to 
hope that in a few generations the tubercle bacillus 
would be practically brought under control and with 
it many other malign influences. 


InFectious DisEAsEsS—(B) ProrozoaL 


I shall now pass on to the consideration of the see- 
ond great group of infectious diseases, the protozoal, 
and consider what methods of prevention have been 
found applicable to them. 

The scientific study of the protozoal diseases of 
man may be said to have begun with the epoch-mak- 
ing discovery of the malaria parasites in 1880 by the 
illustrious Frenchman, Laveran; next, in 1893, the 
discovery by Theobald Smith and Kilborne of the 
eause of Texas fever and the part played in its dis- 
semination by the cattle-tick; in 1894 the discovery 
of the trypanosome of nagana and its intermediate 
insect host, the tsetse fly; in 1898 the working out of 
the development of the malaria parasite of birds in 
the mosquito by Ronald Ross, greatly aided and 
abetted in the work by Patrick Manson, which led, 
through the work of Grassi and his fellow-workers in 
Italy, to the final solution of the malaria problem. A 
year later the important diseovery of the mosquito 
earrier of yellow fever was made by the American 
Army Commission, under the directorship of Reed, 
and in 1903 Leishman announced his discovery of the 
protozoal cause of kala-azar. 

These protozoal diseases are world-wide, like the 
bacterial, but it is in the warmer climates that their 
effect is most felt. The great plagues of the tropics, 
such as malaria, amebie dysentery, kala-azar and 
sleeping sickness among men, Texas fever, tsetse-fly 
disease and others among domestic animals, are caused 
by minute microscopical animal parasites. Large 
tracts of country have been and are still rendered un- 
inhabitable to white settlers by their presence. The 
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opening up of Africa, for example, was rendered 
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difficult by the tsetse fly, before the advent of rail- 
ways. No sooner had an expedition started for the 
interior than the fly attacked the cattle transport, and 
before long the expedition had to make its way back 
as best it could to its base on the coast. The only 
way to get into the country was on foot with native 
porters. 

The protozoal diseases of domestic animals have 
also led to enormous loss in all parts of the world. 
Texas fever, or red-water, has swept whole countries 
of their cattle. After the Boer war, South Africa was 
devastated by the introduction of East Coast fever, 
another protozoal disease of cattle closely related to 
Texas fever. 

How is the prevention of these diseases to be 
brought about? We find that up to the present little 
can be done by way of vaccination or inoculation or 
by the use of anti-sera as in the bacterial diseases. 
On studying the natural history of these protozoal 
parasites, however, it is found that many of them 
depend on an intermediate insect host for their con- 
tinued existence, and it is by taking advantage of 
this characteristic that methods of prevention can be 
devised. 

To illustrate this, I might cite the classical ex- 
amples of malaria and yellow fever, but, as these 
must be familiar to you all, I shall take instead the 
trypanosome diseases of Africa, the best known of 
which are sleeping sickness in man and nagana or 
tsetse-fly disease in the domestic animals. 


Nagana or Tsetse-fly Disease 


In 1894, a year after Theobald Smith and Kilborne 
had published their famous monograph on Texas 
fever, a severe epidemic among native cattle in the 
north of Zululand was reported to the Natal govern- 
ment. The disease was called nagana by the natives, 
and it is curious that there was no suspicion at the 
time that it had any connection with the tsetse fly. 

At this time a very enlightened administrator, the 
late Sir Walter Hely-Hutchinson, was governor of 
Natal and Zululand, and it was due to him that the 
investigation of the cause of the Zululand outbreak 
was at once undertaken. As I happened to be sta- 
tioned in Natal at this time, I was chosen to undertake 
the work, and at once started on the long journey, 
mostly by ox-wagon, to the scene of the outbreak. 

On examination of the blood of the nagana cattle, 
a minute active flagellated protozoal parasite, belong- 
ing to the genus Trypanosoma, was discovered, and 
after many experiments on dogs, horses and cattle 
it was decided that in all probability it was the cause 
of the disease. Trypanosomes had previously been 
described in the blood of rats and horses in India by 
Timothy Lewis and Griffith Evans, but nothing was 
known as to the mode of their transmission from ani- 
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mal to animal. It seemed as if the discovery of the 
nagana trypanosome would have ended the invest. 
gation in Zululand without any means of Preventing 
the disease being discovered, but another Observation 
made at this time threw more light on the subject 

In the low country between the high ground, », 
which the nagana camp was situated, and the Se 
there happened to be a so-called “fly belt.” Every 
schoolboy had read about the tsetse fly in books of 
travelers and hunters, especially in those by the mog 
famous of them all, David Livingstone, the missionary 
and out of curiosity I decided to find out what hap. 
pened when an animal was bitten by the fly, or, x 
it was termed, fly-struck. Natives were therefore sey 
with cattle and dogs into this “fly country,” with orden 
to form a camp and expose the animals to the bits 
of the fly. This was done and it was with great sy. 
prise that on their return to the hill the blood of they 
fly-struck animals was found to contain the sam 
parasite as that found in the nagana cattle. 

Nagana and tsetse-fly disease were finally provoj 
to be identical. The tsetse-fly disease was shown ty 
be caused, not, as had been believed, by the poisonow 
bite of the fly, but by the transference of a protozoal 
parasite from the fly to the animal in the act of suck. 
ing blood. Now the question arose as to where th 
fly found the parasite. As the tsetse flies constantly 
lived among and fed on wild game, such as buffa 
and antelope, these animals were suspected. Their 
blood was examined, and before long it became evi- 
dent that the wild animals acted as the reservoir of 
the disease, the trypanosome living in their blo 
as harmless parasites. When the tsetse fly fed m 
blood containing the trypanosome it became infectel 
and was capable by its bite of giving rise to a fatal 
disease in cattle, horses or dogs; whereas if it fe 
on a wild animal nothing happened, as the wild game 
are immune to the disease, much in the same way 4 
the goat is immune to Malta fever. 

Now that the natural history of the disease had beet 
so far worked out it was evident that its preventio 
might be attempted. This can be done in any d 
three ways: by getting rid of the wild game, the reser- 
voir; or by getting rid of the fly, the vector or carrier; 
or, lastly, by removing the cattle, horses and dogs tos 
safe distance from the “fly country.” 

This work on nagana led later, in 1903, to the dis 
covery of the cause and mode of prevention of sleep 
ing sickness. 


Sleeping Sickness 
About the beginning of the century an epidemic of 
this disease raged round the shores of Lake Victor 
in Central Africa. It had been introduced int 
Uganda from the West Coast, where it had bee 
known for many years as a curious and unaccountable 
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disease. It was observed that although the disease 
spread in a West African village from man to man 
apparently by contact, no such thing occurred among 
natives exiled from their homes. The disease never 
spread if introduced into native compounds in the 
West Indies or America, however closely the slaves 
might be herded together. 

The disease remained shrouded in mystery and 
nothing had been done in the way of prevention, until 
the matter was taken up by the Royal Society of 
London in 1902 and a commission sent out to in- 
vestigate. 

It is not necessary to go into details; suffice it to 
say that after one or two false starts the commission 
in 1903 came to the conclusion that the disease was 
caused, aS in nagana, by a species of trypanosome. 

The question of the distribution of sleeping sick- 
ness in Uganda was then taken up. This disclosed the 
remarkable fact that the disease was restricted to the 
numerous islands in the northern part of the lake and 
to a narrow belt of country skirting the shores of the 
lake. In no part of Uganda were cases found more 
than a few miles from the lake shore. 

The next important step in the working out of the 
etiology was made when it was shown that the dis- 
tribution of the disease was identical with the dis- 
tribution of the common tsetse fly of the country, 
Glossina palpalis. Where there was no fly there was 
no sleeping sickness. 

The problem was now solved. The epidemic could 


be stopped either by getting rid of the fly or by re- 


moving the natives out of the fly area. As the de- 
struction of the fly was impracticable under the cir- 
cumstances, the second method was decided on. The 
natives were moved from the islands and lake shore 
and placed on healthy inland sites, and the epidemic, 
which had cost the Protectorate some 200,000 lives, 
speedily came to an end. 

This method of preventing disease, by removing 
man out of the zone of danger, is an extravagant one 
and can only be done in exceptional circumstances. 
In Uganda the native population could be easily 
moved, but it meant that from about 1910 until the 
present day some of the most fertile land in Uganda 
has been lying derelict, has returned to the primitive 
jungle. The-war delayed things, of course, but it is 
only now that the natives are being returned to their 
old homes on the islands and lake shore, in the hope 
that the fly by this time has lost its infectivity. 

The other method, by the destruction of the tsetse 
fly, has been earried out successfully in other places. 
For example, in the island of Principe, off the West 
Coast of Afriea, by destroying the wild animals which 
supplied a large part of the food of the fly and by 
clearing the jungle the tsetse flies disappeared, and 
With them the disease. This is the method employed 
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in malaria and yellow fever. It was by destroying 
the mosquito carrier that Gorgas drove yellow fever 
out of Havana and later both malaria and yellow 
fever from the Panama Canal Zone. 

Thus through the work of Manson, Laveran, Ross, 
Reed and others has it been made possible to deal with 
these two scourges of the tropics, malaria and yellow 
fever. I include yellow fever among the protozoal 
diseases, although Noguchi in 1919 brought forward 
strong evidence that it was caused by a spirochete. 

In regard to the yellow fever the victory has been 
almost won. During the last century this disease, 
known as “yellow jack,” devastated the West Indies 
and Central and South America. At the present 
time, thanks chiefly to the unremitting efforts of the 
late General Gorgas and the International Health 
Board of the Rockefeller Foundation, the disease has 
been driven out of the West Indies and Central Amers 
ica and only retains a precarious foothold in Mexico 
and Brazil. 

So also in the case of malaria. A dozen years ago, 
based on the experience gained by Ross on the West 
Coast of Africa and Ismailia and by Watson in the 
Federated Malay States, the method of prevention by 
mosquito control and drainage has been so perfected 
that the practical blotting out of malaria from a given 
locality is now merely a matter of expense. A great 
deal of work has been done during the last few years 
in the way of experiment in the United States, and 
Vincent, the president of the Rockefeller Foundation, 
lately stated that there is evidence that “under nor- 
mal conditions an average community can practicaliy 
rid itself of malaria at a per capita cost of from 45 
cents to $1 per year.” 

This is an altogether inadequate account of the 
methods of preventing these highly important proto- 
zoal diseases. From the few examples given it will 
be seen that they are most rampant in warm climates, 
that they are as a rule conveyed from the sick to the 
healthy by an insect intermediary, and that it is by 
an attack on this insect, be it mosquito, tsetse fly or 
tick, that the best chance of success in prevention 
lies. 


Inrectious DisEaAsesS—(C) UNDETERMINED GROUP 


In addition to the bacterial and protozoal infectious 
diseases, there is a third and large class, known as 
the “undetermined group,” in which the parasite is 
either unknown or doubtful. Many of these undeter- 
mined diseases are very common and familiar, such 
as influenza, measles, scarlet fever, smallpox, typhus 
fever, trench fever, dengue fever and sand-fly fever; 
among animals, rabies, rinderpest, foot-and-mouth ° 
disease and African horse-sickness. : 

The theory generally held at present in regard to 
most diseases inelnded in this group is that the living 
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germs causing them are ultra-microscopical in at least 
some part of their life history, and this is strength- 
ened by the fact that many of them pass through por- 
celain filters, which keep back the smallest of the 
visible bacteria. Hence the name, “filter-passers.” 

Many of these undetermined diseases are highly in- 
fectious and appear to infect at a distance through 
the air, as, for example, in the case of influenza, 
searlet fever and smallpox. In some of them there 
is no attempt made at prevention, except that the sick 
are isolated and placed under quarantine for a longer 
or shorter period. But in others there are well-known 
methods of prevention even when the virus is quite 
unknown. The best example is smallpox, the ravages 
of which have been completely held in check since 
the memorable discovery of Jenner. As has already 
been argued, this method of prevention, by inducing 
a mild or attenuated form of the disease, is at best a 
clumsy one, and when the natural history of the 
smallpox virus is better known it may be hoped that 
a more fundamental method of preventing this dis- 
ease may be discovered. In the meantime the best 
means at our disposal is by the use of vaccine lymph, 
and people should recognize their responsibility to 
the community if through ignorance or selfishness 
they refuse to have their children vaccinated. 

Another well-known disease, with an unknown 
virus, rabies or hydrophobia, has also, by the genius 
and intuition of Pasteur, been robbed of many of its 
terrors. The mortality following bites of rabid ani- 
mals has fallen from 16 per cent. to less than 1 per 
cent. But in rabies, when the conditions are favor- 
able, the radical method is to drive the disease alto- 
gether out of the country by the careful administra- 
tion of muzzling and quarantine laws. This was ear- 
ried out successfully in England at the beginning of 
the century. 


Trench Fever 


There are among the diseases of undetermined 
origin a few which are slowly emerging from the un- 
known into the known. One of the most interesting 
of these is trench fever, which came into great prom- 
inence during the war. The history of the investiga- 
tion of this fever is interesting and well illustrates 
the method of studying a disease with a view to its 
prevention. 

Before the war, trench fever was unknown, though 
there is some evidence that it had been recognized at 
an earlier date in Poland and called Wolhynia fever. 
Be that as it may, it is quite certain that, though it 
was unknown on the Western Front at the beginning 
of the war, it is no exaggeration to say that it be- 
came one of the most powerful factors in reducing 
our man-power, probably more than a million cases 
occurring among the Allies on the Western Front. In 
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1917 in the Second British Army alone, out of a toty 
of 106,000 admissions to hospital at least 20,009 af 
the cases were trench fever. : 

Although this fever has well-marked characteristig 
of its own, such as a peculiar type of temperaty, 
curve and other symptoms, yet for a long time it yy 
unrecognized as a separate entity and remaing 
mixed up with other diseases, such as typhoid feve, 
malaria and rheumatism. In 1916, MacNee, Renshay 
and Brunt in France made the first definite advang 
by showing that the blood of trench-fever cases wy 
infective. They succeeded in transferring the diseay 
to healthy men by the injection of the blood. Ty 
most careful microscopic examination of the blog 
corpuscles and lymph failed, however, to reveal any 
living germ. Nothing more was done until the folloy. 
ing year, when the British War Office took the matty 
up seriously and formed a committee for the purpoy 
of investigating the disease. 

Tke United States of America, on coming into tk 
war, at once recognized the importance of trench feve 
and without delay also undertook its investigation 
In October, 1917, at the first meeting of the Media 
Research Committee of the American Red Cros; i 
Paris, Major R. P. Strong recommended that a » 
search into trench fever should be undertaken. i 
stated that, after several months’ study of the prob- 
lems relating to the prevention of infectious diseass 
occurring in the Allied Armies on the Western Front, 
it became evident that the subject of the method of 
transmission of trench fever was one of the most im 
portant for investigation in connection with the los 
of man-power in the fighting forces. 

At the next meeting, in November, 1917, this wa 
agreed to, and a Trench Fever Committee, under th 
chairmanship of Major Strong, was formed. Ther 
search was organized and experiments begun 
February 4, 1918. In less than six months the ir 
vestigation was completed and the report in the hani 
of the printer. This is a striking example of 
search work which, if carried out at the beginning 
the war instead of at the end, might have saved the 
Allied armies hundreds of thousands of cases of dis 
ease, which, although never fatal, were often of lov 
duration and led to much invaliding. 

The most important result of the work of these tw 
committees was that it was amply proved that tlt 
louse, and the louse alone, was responsible for th 
spreading of the disease. This discovery meant thi! 
in a short time trench fever would have disappeat 
from our armies on the Western Front. Just as tht 
elimination of goat’s milk blotted out Malta fevet 
the elimination of the mosquito, malaria and yello" 
fever, so would the elimination of the louse have col 
pletely blotted out trench fever. 

This method of prevention, by the destruction of 
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ne louse, although doubtless requiring careful organi- 
ation and energy in carrying out, was shown before 
he end of the war to be a perfectly practicable 
proposition, and there can be little doubt that, if the 
var had lasted much longer, trench fever, like tetanus, 
vould have practically disappeared. 

Besides the main discovery from the preventive 
noint of view that the louse is the carrier, there are 
many other points of interest in the natural history 
»f trench fever. The living germ causing it has never 
heen recognized in the human blood or tissues, prob- 
bly on account of its extreme minuteness and its 
onsequent liability to confusion with other small 
pranules. But when the louse sucks blood from a 
rench-fever case there is apparently a great multi- 
plication and development of the supposed micro- 
prganism. In five to nine days the louse becomes in- 
ective, and there is seen in the stomach and intestines 
snormous numbers of very minute bodies. What the 
rxact nature of these bodies is, is unknown, but there 
an be little doubt that they are the infecting agents 
by which the louse passes on the disease. They pass 
put in countless numbers in the droppings or excreta 
of the louse, and it is to these bodies in the excreta 
hat infection is due. The louse seldom if ever gives 
ise to the disease in the act of biting. It is the in- 
ective excreta thrown out on the skin which causes 
he infection. The micro-organisms or so-called 
Rickettsia bodies contained in the excreta find their 
ay into the blood through abrasions or scratches 
and so give rise to the fever. 

From what has been said it will be seen that trench 
ever is an interesting disease. It also explains why 
t disappears in times of peace. As soon as the war 
was ended and our men could leave the trenches and 
esume their normal habits, the disease disappeared. 
The louse was eliminated and the trench fever with it. 


Typhus Fever 


Another disease of the undetermined group closely 
elated to trench fever and also carried by the louse 

typhus fever, another of the furies following on the 
heels of war. The French and British armies escaped 
his scourge to a great extent, but some of the other 
ountries, such as Serbia, Bulgaria and Poland, were 
hot so fortunate. It is stated that 120,000 Serbians 
lied of this disease during the war, and it was only 
ifter vigorous steps had been taken in sanitary mea- 
sures directed against the louse that the epidemic was 
rot in hand. 

After the long, exhausting Napoleonic wars, with 
he resulting poverty and destitution, typhus fever 
Was prevalent in Great Britain and Ireland. About 
he middle of the century the improved economic con- 
litions gradually led to the disappearance of the dis- 
ase in Britain, although cases still occur in some 
parts of Treland. 
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It is to Nicolle that we owe this advancement in our 
knowledge of this important disease. His work in 
Tunis on this subject dates from 1909. He showed 
that the blood of typhus cases is infective to monkeys, 
and, most important of all, that the infection takes 
place through the body louse. Just as in trench fever, 
the louse becomes infective after some five days, and 
it has lately been shown by the late Arthur Bacot, of 
the Lister Institute, that the excreta is also infective. 

The minute bodies found in the typhus louse are sub- 
ject to some differences, very similar to those found 
in trench-fever louse and have been named Rickettsia 
prowazeki by Rocha Lima. What group these bodies 
belong to is still a matter of discussion. Some con- 
sider them to be protozoa, with an ultra-microseopical 
stage in man and a developmental stage in the louse, 
while others look on them as minute forms of bac- 
teria. Although there is still some doubt as to the 
pathological significance of these Rickettsia bodies, 
the work of Sargent, Rocha Lima, Arkwright and 
Bacot, Wolbach, Todd and Palfrey has done much to 
establish a causal relationship between them and these 
two diseases, typhus and trench fever. From the 
point of view of prevention, the important fact is 
that the infection is carried by the louse, and in the 
next great war it will be almost as necessary to pre- 
pare means for the destruction of the lice as of the 
enemy. 


Rocky Mountain Fever 


A third disease belonging to this interesting little 
group—Rocky Mountain feyer—occurs in certain lo- 
calities in the United States. It provides another in- 
stance of a virus transmitted by an invertebrate host 
to man. As the result of the work of Ricketts and of 
Wolbach the woodtick, Dermocentor venustus, is now 
recognized as the vector. Rickettsia bodies closely 
resembling those found in association with typhus 
and trench-fever virus have been shown to be present 
in the stomach and tissues of the tick, and the same 
bodies have also been demonstrated in the tissues of 
infected guinea-pigs. 

Another interesting disease of the undetermined 
group is sand-fly fever, the virus of which is conveyed 
from man to man by the sand-fly. A new era in its 
study has been opened up by the work of Whitting- 
ham and Rook, who have learned how to handle, breed 
and keep sand-flies in captivity and have shown that 
the virus is transmitted from generation to generation 
of flies without intervening passage through man or 
other higher animal. The knowledge of the life his- 
tory of the flies will no doubt lead in due course to 
the suppression of the disease. 

Another type of invertebrate vector is the Kedani 
mite, Trombicula akamushi, which transmits the virus 
of Japanese river-fever to man from wild animals. 
The dangerous character of this disease (Tsutsuga- 
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mushi) and the minute size of the mite together have 
presented great difficulties to the Japanese investiga- 
tors. Protection from the mite by special clothing 
and bathing after exposure to risk of infection are 
at present the most hopeful methods of prophylaxis. 

The prevention of diseases of this group by means 
of antitoxic sera has also been used with some mea- 
sure of success. Degkwitz and others in .Germany 
have been reputed as having been very successful in 
protecting children from measles and scarlet fever by 
injecting them with a small quantity of serum from 
convalescent patients. This method has also been 
found very useful under suitable conditions to pro- 
tect cattle from foot-and-mouth disease. 

But far more hopeful than protection by serum 
alone is the use of a vaccine to produce a lasting im- 
munity, combined with antitoxin to prevent the vac- 
cine from producing unpleasant results—the so-called 
toxin-antitoxin method. Most of the diseases for 
which this method of prophylaxis has proved valu- 
able have been diseases of animals, such as pleuro- 
pneumonia of cattle, rinderpest and foot-and-mouth 
disease; but quite recently the method of Dick, of 
Chicago, in searlet fever has been supported by a 
number of observations. The system of testing and 
producing immunity is planned on the same lines as 
the Schick method for diphtheria. 


Dietetic DEFICIENCIES—DEFICIENCY DISEASES 


The preceding account is but a short and meager 
history of the marvelous advance which has been made 
in the prevention of infectious diseases in our times, 
an advance due in great part to the work of two men, 
Pasteur the Frenchman and Koch the German; those 
who have come after them have merely followed in 
their footsteps, been their disciples. 

Time will not permit even to touch upon the ad- 
vances made in the prevention of other important dis- 
eases, such as the surgical infections and those caused 
by intestinal parasites, prominent among which are 
the hookworms and bilharzia. This advance has not 
been limited to the infectious group; it has been 
shared by other groups, notably those due to dietetic 
deficiencies, the so-called deficiency diseases. These 
deficiency diseases are just as important or even more 
important than the infectious, since they are always 
with us and exact an enormous toll in lowered health, 
lowered vitality, malformation and inefficiency. 

Until a few years ago it was taught in the schools 
that a complete diet consisted of certain proportions 
of proteins, carbohydrates, fats and salts. But our 
knowledge is constantly increasing, our ideas about 
things constantly changing, and what is looked on to- 
day as absolute immutable truth to-morrow is seen in 
the light of some newer knowledge to be but a crude 
beginning. So the teaching concerning what consti- 
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tutes a complete and healthy diet has changed, ing, 
much as certain substances have been discovered jy 
foodstuffs in the absence of which an adequate ny, 
ber of calories supplied in the form of proteins, e, 
bohydrates, fats and salts can alone neither promo, 
growth nor support life indefinitely. These ACCESSON 
food factors or vitamins, as they have been named 
are present in such minute quantities in foods thy 
they have never been isolated, and their chemical op, 
position is therefore unknown. It is still a matter of 
opinion as to whether they really constitute parts o 
the structure of living tissues or whether they mere 
act as catalysts of stimulators in the processes 9 
growth and metabolism. That they are definite chey. 
ical substances which can be added to or remove) 
from a foodstuff, with good or evil results, has, hoy. 
ever, been abundantly proved. 

The untutored savage living on the natural fruit 
of the earth and the chase knows no deficiency dis 
eases. It is only when man begins by artificial meay 
to polish his riee, whiten his flour and tin his beef ani 
vegetables that the trouble begins. Civilized ma, 


living in comfort, drawing his food supply from thi 
whole earth and able to vary his dietary at will, igge 


in little danger; but it is otherwise with children ani 
adults living under institutional conditions, with 
armies on active service, encountering extremes of 
climate, and with young infants on their naturally 
restricted diet. While it is true that deficiency dis 
eases will only develop to their well-marked dangerow 
stage if the deficiency of accessory factors is sever 
and protracted, a slighter deficiency, if prolonged, 
may cause a condition of general ill health and inef- 
ciency not less important although ill defined ani 
difficult to diagnose. This fact is of special im 
portance in the case of infants and young childre. 


The Discovery of Vitamins 


At the present time three, and possibly four, dis 
tinct vitamins have been described and studied, and i 
is probably only a matter of time for others to l 
discovered. 

The discovery of vitamins dates to the middle ¢ 
the eighteenth century. In 1747, James Lind, | 
surgeon in the British Navy, carried out a series 
experimental observations upon sailors suffering frot 
scurvy, the conception and performance of wii 
were entirely admirable. By appropriate control ¢& 
periments he showed that the medical means in vost 
for the treatment of the disease were futile, when 
harmful, but that orange and lemon juices were! 
specific eure. Lind attempted to ascertain the relat!" 
antiscorbutie value of various fruits and green ve 
tables, but was unable to observe a “superior virtt 
in one rather than in another. He confirmd 
Kramer’s observations made at the beginning of the 
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ghteenth century, during the war between the Turks that the disease could be prevented if the outer layer 
1 in, nd the Holy Roman Empire, that dried vegetables (or pericarp) and the embryo of the seed, which had 
_ : ere useless, and adopts the explanation of his friend been removed in the process of milling, were restored 
— ockburn “that no moisture whatever could restorg to the “polished” rice. Hijkman’s discovery of the 
a ne natural juices of the plant lost by evaporation,” analogous disease in birds, Polyneuritis gallinarum, 
eee: hich Cockburn imagined were “altered by a fermen- provided the necessary tool for further investigation 
“€SSor) HEE tion which they underwent in drying.” Lind was of the subject. The researches of Grijns and others 
named, ruck with the beneficial effect of cow’s milk in the showed that the bran and polishings of rice were 
i th eatment of seurvy. He explained it on the sup- only one of many rich natural sources of the unknown 
al com. nsition of the milk “being a truly vegetable liquor, principle preventing beri-beri, and it became evident 
ni , emulsion prepared of the most succulent whole- that, while the disease is usually confined to tropical 
a ome herbs.” Lind applied himself to the applica- races subsisting largely on rice, the European white- 
a ‘ons of these discoveries for the prevention of scurvy bread eater is only protected by the varied diet he 
a n the navy, and recommended lemon juice concen- usually enjoys. Experience on active service shows 
lied rated to a syrup by evaporation to be carried in all that beri-beri may really develop on a diet of tinned 
| bil hips and served out to the sailors. meat and white bread or biseuit. 
’ "By the beginning of the nineteenth century the During the late war two examples of the use made 
arriage of lemon juice was made compulsory, first of this new knowledge.occurred in Mesopotamia. 
n the navy and subsequently in the mercantile marine, At the beginning of the campaign, on account of a 
‘ith the result that the ravages of scurvy were pre-_ difficulty in transport, there was a shortage of fresh 
rented. With the advent of steam traction, too, the food, with the curious result that seurvy broke out 
ength of voyages was curtailed and supplies of fresh among the Indian troops and beri-beri among the 
provisions were obtained at more frequent intervals. British. The Indians were living on dried pulses, 
rill. ¢ | Scurvy became rare, and the medical profession, be- such as peas, beans and lentils; the British on tinned 
n anes 20 longer faced with this disease of dietary beef and biscuits. The former diet was deficient in 
wif leficiency, soon forgot the significance of Lind’s_ the antiscorbutic vitamin on account of the complete 
liscoveries. drying of the seeds; the latter in the anti-beri-ber) 
Before leaving this subject a curious fact may be factor on account of the use of white flour from which 
elated. The lemon juice supplied to the navy was_ the germ had been removed. 
t first made from lemons grown in Spain and the Some years ago it had been discovered that if dried 
seven fqecditerranean countries. Afterwards, when England seeds are germinated, a quantity of the antiscorbutic 
—_ ook over the West Indies, it was made from the vitamin is produced by the act of sprouting. This 
inef- ee, and scurvy again broke out. The reason of this was done. The dried peas and beans were soaked 
1 anes OW known to be the fact that, whereas the lemon in water and then spread out in shallow layers, to 
s particularly rich in antiscorbutic vitamin, the lime cause them to sprout, which they readily did in the 
$s correspondingly poor. warm climate. The germinated seeds were then issued 
The scientifie study of the disease may be said to to the Indian troops and cooked in the usual way. 
have lapsed for a century and a half, until Holst and As a result of this simple procedure the scurvy com- 
. dis his coworkers in Copenhagen investigated the etiology pletely disappeared, no new cases occurred and the 
§ ii of scurvy anew on modern lines, with the help of stck recovered. In regard to the British troops it was 
“ te experiments on animals. Their work, published in known that the anti-beri-beri vitamin is contained in 
1907 and 1912, formed the basis for the numerous large quantities in certain cells, and notably in yeast 
researches carried out in England and America during cells. A small quantity of this substance in the 
and since the recent war. As a result of this work form of marmite was added to the soldier’s diet of 
bl he etiology of scurvy, discovered in effect centuries bully-beef and biscuits, and the beri-beri in like 
re earlier, has been firmly established as due to lack of manner disappeared. 
hi specific, undetermined and as yet unisolated con- It may seem strange that the conception of the rdle 
stituent of fresh foods, especially of fresh vegetables of vitamins in nutrition should have come first from 
and fruits, now known as Vitamin C. the pathologist, and should not have emerged from 
In the meantime the existence of a second vitamin, the important advances in our knowledge of the 
the so-called anti-beri-beri, or antineuritic vitamin, physiology of nutrition which were made during the 
had been discovered. Hijkman’s admirable studies at second half of the last century. The physiologists 
the end of last century, in 1897, on the etiology of were preoccupied with the chemical composition of 
beri-beri in the Dutch Indies brought forward evi- foodstuffs and their value for supplying energy and 
dence for the view that this disease was of dietetie supporting growth, and with the necessity for supply- 
origin and was caused by a diet consisting too exclu- ing the requisite number of calories in a diet, distrib- 
sively of highly milled and polished rice. He showed uted appropriately among proteins, fats and car- 
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bohydrates, with adequate selection of mineral salts. 
It was only when these researches led to experiments 
in which animals were fed upon various mixtures of 
purified food elements that the investigators in this 
field began to realize that their repeated failures to 
rear animals upon such carefully arranged diets were 
not due to accident. The truth was suspected by 
Lunin in 1881, but it was not until 1912 that Hopkins 
published the classic experiments which proved the 
fact beyond a doubt. In the course of work along 
the same lines in the United States, McCollum and 
Davis in 1915 rediscovered Vitamin B, and, in addi- 
tion, a third essential dietary constituent, a fat-soluble 
vitamin, present in butter-fat and certain other fats 
of animal origin, especially in cod-liver oil and other 
fish oils, This vitamin is known as fat-soluble 
Vitamin A. 
Rickets as a Deficiency Disease 

The discovery of the fat-soluble vitamins proved to 
be of great importance in elucidating the etiology of 
this disease, which had for long been an unsolved 
problem. Some authorities had erroneously considered 
it to be an infectious disease, like tubereulosis. An- 
other school held the so-called domestication theory, 
that it was caused by unnatural surroundings, in- 
volving a want of sunlight, fresh air and exercise. 
A third considered rickets to be caused by improper 
feeding, though opinions differed as to the exact 
nature of the dietetic defect. The conclusion, first 
put forward by Mellanby in 1918, that a deficiency of 
fat-soluble vitamins plays a most important part in 
the causation of the disease is now generally accepted. 
This has been established by a large amount of work, 
both experimental and clinical, carried out by Mel- 
lanby himself, McCollum and Hess and their re- 
spective coworkers in the United States, and Koren- 
chevsky and others in England. It may be laid down 
that if a young animal is supplied with a sufficiency 
of these vitamins, rickets will not develop. The ques- 
tion of prevention is therefore one of economics. The 
difficulty is that these fat-soluble vitamins are chiefly 
found in such foodstuffs as butter, eggs, the fat of 
beef and mutton and fish oils, all expensive articles of 
diet which the poorer classes can seldom afford. The 
only “butter” used by them is probably some form 
of margarine, made from vegetable oils which contain 
little or no antirachitie vitamin. The question of pre- 
vention is for the sociologist. Seience can only dis- 
cover the causes and point the means. It is for gov- 
ernments and local authorities to earry out preventive 
measures in practice, and it is to be feared that 
science is often far ahead of the community in its 
share of the work. 

Although the theory that rickets is an infectious 
disease has been exploded, a great and remarkable 
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truth was contained in the domestication and hygienig 
theories which held that, among other unhygieni¢ taal 
ditions, want of sunlight was concerned in the etiolo 
of the disease. During the last five years it has heen 
discovered that exposure to sunlight or to the ultra. 
violet rays of the mereury vapor quartz lamp can cure 
rickets in children. Experiments on animals have 
shown that the effective rays in the sunlight are also 
the ultra-violet. This discovery has indicated lack ¢ 
sunlight during winter as one factor concerned jy the 
large spring incidence of the disease in industria] 
cities in northern climates. 

A complete and well-controlled research showing 
the interaction of diet and light in the prevention an 
cure of rickets in infants was gained in Vienna, sing 
the war, by Dr. Harriette Chick, of the Lister Ingtj. 
tute, and her four colleagues. There the curious fa¢ 
came to light that infants fed on a diet deficient jy 
antirachitie vitamin only developed the disease jy 
winter and not in summer, and, moreover, could ly 
cured in winter by exposure to artificial forms of 
radiation or by administration of cod-liver oil withoy 
any other change in diet or management. Another 
set of children who had a sufficient supply of fat. 
soluble vitamins in their diet, in the form of cod-liver 
oil, escaped the disease altogether. 

Experiments on rats have also shown that in ani- 
mals fed on a rickets-producing diet, rickets does not 
oceur if the rats are exposed regularly to sunlight or 
to the rays of the mercury lamp, or other form of 
artificial ultra-violet radiation; whereas, if they wer 
kept in the dark, rickets does develop. If, on the 
other hand, the diet was complete in all respects, in- 
cluding abundance of fat-soluble vitamins, the animals 
do not develop the disease, even if kept constantly in 
the dark. How this is brought about is not know. 
At one time it was thought that the action of the 
ultra-violet rays on the tissue might enable the animal 
to synthesize fat-soluble vitamins, as it does in the 
tissues of plants, but recent evidence brought forward 
by Miss Margaret Hume, in Vienna, and by Goldblatt 
and Soames at the Lister Institute, suggests that light 
ean neither create nor act as a substitute for the 
vitamin. It seems rather to act as a stimulant, e- 
abling the animal to make full and economical ws? 
of its store of fat-soluble vitamins, and when the 
store is used up growth ceases in spite of the cot 
tinued action of the rays. 

An important and practical point in regard to the 
connection between diet and sunlight and the forms 
tion of the antirachitic vitamin is the relation to cow’ 
milk. Recent work earried out by Dr. Ethel Luce # 
the Lister Institute has shown that milk obtained from 
a cow on pasture in summer contains a sufficiency 0! 
the growth-promoting and antirachitie fat-solublé 
vitamins. In winter, on the other hand, if the ©” 
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; stall-fed and kept in a dark stable, the milk may 
pecome deficient in these respects and young animals 
fed on it may become rachitic. This work shows that 
the seasonal variation in ‘quality of the cow’s milk 
may be an additional factor in the seasonal incidence 
of infants reared upon it. It also disposes of the 
idea, very current in some quarters, that cow’s milk 
possesses low and negligible antirachitic properties 
and that the antirachitie properties of cod-liver oil 
are specific and peculiar to that substance. Enough 
has been said to show that rickets may be regarded as 
q disease of sunless houses, combined with a diet de- 
feient in the antirachitie vitamin, and the means of 
prevention are sufficiently obvious, if not always easy 
and simple to carry out. 

Doubtless in the future this new knowledge in re- 
gard to the accessory food factors in diet will be used 
to a greater extent than it has been up to the present, 
in which case it is not too much to expect that the 
city children of some future generation will have bet- 
ter-grown bodies and stronger, healthier teeth than 
their predecessors of the pre-vitamin age. This might 
be attained in a comparatively near future if only man 
could be allowed to work out his salvation in peace. 
Instead of this, great wars come and throw back the 
work for generations. 

To saddle the country with a million and a half of 
unemployed, with the consequent poverty, insufficient 
food, clothing and housing, is not calculated to further 
the prevention of disease and raise the standard of 
health. Is it too much to hope that sometime in the 
revolving years a time may come when by a Confed- 
eration or League of Nations the world may be so 
policed that no one country will be able with impu- 
nity to attempt the destruction of its neighbor? Un- 
til this happens it is diffieult to see how rickets, tu- 
bereulosis and other diseases can be adequately dealt 
with in our city populations. 


Diseases due to Ductless Glands 


I can only briefly allude to the astonishing advance 
in our knowledge of the diseases caused by a defect 
or excess of secretion of the ductless glands. Many 
of these discoveries are among the fairy tales of sci- 
ence. All this advance has taken place in the com- 
paratively short space of time under review. Pro- 


fessor Starling, one of the chief protagonists in this. 


advance, in his Harveian Oration a year ago states 
this very vividly: 


When I compare our present knowledge of the work- 
ings of the body and our powers of interfering with and 
of controlling those workings for the benefit of humanity 
with the ignorance and despairing impotence of my stu- 
dent days, I feel that I have had the good fortune to 
see the sun rise on a darkened world, and that the life 
of my contemporaries has coincided not with a renais- 
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sance but with a new birth of man’s powers over his 
environment and his destinies, unparalleled in the whole 
history of mankind. Not but there is still much to be 
learned: the ocean of the unknown still stretches far and 
wide in front of us, but for its exploration we have the 
light of day to guide us; we know the directions in which 
we would sail, and every day, by the cooperation of all 
branches of science, our means of conveyance are becom- 
ing more swift and sure. Only labor is required to ex- 
tend almost without limit our understanding of the 
human body and our control of its fate. 


There is one point of likeness between the vitamins 
which we have been considering and these glandular 
secretions or hormones, as they are named. Just as 
we have seen that the presence or absence of an ex- 
tremely minute quantity of a vitamin may determine 
growth and health or disease and death, so an ex- 
tremely minute quantity of glandular secretion may 
have a similar effect. 

The anterior lobe of the pituitary gland is a very 
small body, yet an excess of its secretion will cause a 
child to grow into a giant; a deficiency, and the grow- 
ing child will remain an infant. 

The best known of the ductless glands is the thy- 
roid, and the effect of its secretion is truly marvelous. 
A deficiency, and the child grows up a heavy-featured, 
gibbering idiot. Rectify the supply of thyroid seere- 
tion: the heavy features disappear, the eyes brighten, 
the intelligence returns, and instead of the former 
heavy-jowled imbecile you have a bright, happy and 
normal schoolboy. On the other hand, if there is an 
excess of the thyroid hormone, exophthalmiec goiter, 
or Graves’s disease, is the result. Remove the re- 
dundancy and health returns. 

The active principle of the thyroid has lately been 
shown to be a compound containing iodine. If there 
is no iodine in the soil or water, goiter is the result, 
as in parts of Switzerland, Canada and the United 
States. This aspect of the subject was taken up some 
ten years ago by Dr. David Marine and his colleagues 
at Cleveland, Ohio. They found that endemic goiter 
may be prevented by the simple method of giving for 
a time minute doses of iodine, and conclude that with 
this simple, rational and cheap means of prevention, 
this human scourge, which has taken its toll in misery, 
suffering and death throughout all ages, can and 
should be controlled, if not eliminated, and look for- 
ward in imagination, a few generations hence, to the 
final closing of the chapter on endemic goiter and 
eretinism in every civilized nation in the world. 

Many advances have also been made in our knowl- 
edge of the function and uses of other ductless glands, 
and, as you know, the latest victory in this field is 
the discovery of insulin and the successful treatment 
of severe diabetes, for which magnificent work your 
own townsmen Banting and Best deserve the highest 
honor. 
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In many other directions than those touched upon 
has there been progress in the prevention of disease. 
It would take more than one address to describe the 
activities of the Rockefeller Foundation alone. Cam- 
paigns for the relief and control of hookworm dis- 
ease, malaria control, the eradication of yellow fever, 
antituberculosis work and education are being pur- 
sued on such a scale and at such a lavish expenditure 
of money as to leave us in the Old Country breathless 
with admiration and envy. This foundation, incor- 
porated in 1913, was founded, in the words of the 
president, “to stimulate world-wide research, to aid 
the diffusion of knowledge, to encourage cooperation 
in medical education and public health.” Its char- 
tered purpose is to promote, not the exclusive pros- 
perity of any one nation, but “the well-being of man- 
kind throughout the world.” 

Science, indeed, knows no boundaries of nations, 
languages or creeds. It is truly international. We 
are all children of one Father. The advance of knowl- 
edge in the causation and prevention of disease is not 
for the benefit of any one country, but for all—for 
the lonely African native, deserted by his tribe, dying 
in the jungle of sleeping sickness, or the Indian or 
Chinese coolie dying miserably of beri-beri, just as 
much as for the citizens of our own towns. 

From what has been said it is abundantly clear 
that during the comparatively few years that have 
passed since this association first met in Canada, 
enormous advances have been made in the prevention 
of disease. Before that time we were still in the 
gloom and shadow of the dark ages. Now we have 
come out into the light. Man has come into his heri- 
tage and seems now to possess some particle of the 
universal creative force in virtue of which he can 
wrest from nature the secrets so jealously guarded 
by her and bend them to his own desire. But let 
there be no mistake; much has been done, but much 
more remains to be done. Mankind is still groaning 
and travailing under a grievous burden and weight of 
pain, sickness and disease. Interruptions are sure to 
come in the future as they have in the past in the 
work of removing the incubus, but, in spite of these, 
it is the duty of science to go steadily forward, illumi- 


nating the dark places in hope of happier times. 
Davip Bruce 





ORGANIZED COOPERATION AMONG 
MUSEUMS 


In the spring of 1923 the museums of the United 
States embarked upon a program of joint effort. The 
American Association of Museums was made over, 
so to speak, into an organization dependent no longer 
upon volunteer work, as it had been for nearly two 
decades. National headquarters were established at 
Washington, D. C. The nucleus of a permanent staff 
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was engaged, a program was laid out for the ensuing 
year and a prospectus was drafted for many years j, 
come. All this was made possible by an assured sup. 
port from various sources of $25,000 for the fry 
year and of $30,000 for each of two years more, 

Appropriately enough, these events transpired at 
the Charleston meeting of the association, whic, 
marked the completion of a century and a half of 
museum history in America. 

The first year of this experiment has just come t, 
a close, with the nineteenth annual meeting of th 
association, which was held in Washington, D, (. 
on May 10 to 13. The meeting ended with a dinnes 
at which the speakers were His Excellency, the an. 
bassador of the French Republic, the United State 
commissioner of education, the president of the Car. 
negie Institution of Washington and the permanent 
secretary of the National Research Council. This 
event was an appropriate finish to an occasion which 


has gone far towards establishing the association on 


a high plane and which has given new energy to 
the movement which the organization represents. 

The report of the secretary showed what program 
twelve months have witnessed. A few excerpts 
follow: 


The work of the year has divided itself between the 
Old World and the New. In Europe, Director Charles 2. 
Richards has pursued a two-sided study, having made a 
survey of museums of industrial art and of applied art 
conditions in general on the one hand, and of museums 
of industry on the other. These projects have been 
financed by the General Education Board, which has 
given its cooperation to the association. 

Just prior to Professor Richards’s return in April, the 
General Education Board arranged to transfer to the 
association approximately $7,000—this being the unex- 
pended balance of its original appropriation towards Pro- 
fessor Richards’s survey, It also indicated that it stood 
ready to provide such further funds as might be needed 
for the completion of the work. 


* * * 


In this country the work of the association has gone 
forward from national headquarters at the Smithsonian 
Institution. 

An important accomplishment has been the financial 
progress which has been made. Not only have the re 
quirements laid down by the Laura Spelman Rockefeller 
Memorial been fulfilled by raising $15,000 to meet their 
grant of $10,000 for the year, but additional income has 
made it possible to increase the budget. The report of 
the treasurer shows a total income of $27,800.35, ex 
penditures have been $20,804.67, and the year has closed 
with a previous deficit wiped out and with a balance of 
$6,050.86 of which $4,000 is a reserved fund. 


* * * 


Certain new support has developed during the yea!, 
which is now to become available for the second year of 
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operations. Under date of March 6, for example, the 
following communication was received from Dr. Beards- 
ley Ruml, director of the Laura Spelman Rockefeller 
Memorial. 

At the meeting of the Executive Committee of the 


Memorial, held this morning, the following resolution 
was passed: 

Resolved, That the sum of $5,000 a year for two years, 

beginning July 1, 1924, be and it hereby is appropriated 
to the American Association of Museums upon condition 
that $10,000 a year be obtained from other sources; this 
$10,000 to be in addition to the $20,000 required to meet 
the Memorial’s pledge of June 27, 1923. 
Later the date was changed to May 1, so that the funds 
might be drawn upon from the outset of our new fiscal 
year. This grant was made prior to the grant of the 
General Education Board, reported above, and, therefore, 
the funds made available by the latter grant enable us 
to meet in large part the conditions of the memorial, and 
in consequence there should be no difficulty in completing 
the requirements at an early date, in order to make avail- 
able an additional fifteen thousand dollars of income. 


* * * 


Before leaving the subject of finances, it is in order 
to report a piece of work which has led up to still another 
grant. In November, 1923, announcement was made 
through the Associated Press that the association stood 
ready to advise and consult with the officers of small and 
struggling museums and with groups contemplating the 
establishment of museums. The release was rewritten by 
editors throughout the country until it had occupied sev- 
eral hundred columns of space in newspapers and maga- 


zines. Clipping agencies are still returning stories which 


have developed out of it. 

Within a few weeks of this release, a hundred or more 
letters were received asking for information and help, 
and in consequence the facilities of the office were taxed. 
The character of these inquiries demonstrated a need on 
the part of small museums for more help than could be 
given by letter. It seemed to justify establishment of 
field service. 

These facts were laid before the Carnegie Corporation 
of New York, and as a result a grant of five thousand 
dollars was made for the year just begun. 

With this grant it will be possible to make a con- 
structive beginning. The first move will be to survey the 
field to make a careful analysis of conditions and to 
formulate well-considered recommendations on the sub- 
jects of museum organization, management, administra- 
tion, functioning and technique. This survey will begin 
at an early date and will probably be completed before 
1925, at which time the association should be in a posi- 
tion to publish a report of the investigation. 


* * * 
The total membership of the association has been in- 
creased by 50 per cent. during the year just closed. 


* * * 


A number of special projects have engaged attention. 
Early in 1924 an invitation was received from the com- 
mercial attaché of France to interest ourselves in the In- 
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ternational Exposition of Modern Decorative and Indus- 
trial Arts, which is to be held in Paris in 1925. At about 
the same time, a message was received from Professor 
Richards—then abroad—in which he dwelled upon the 
importance of this exposition, indicating that it might 
have an important bearing upon museum activities in the 


field of applied art in America. Professor Richards 
urged that efforts be made to assure American participa- 
tion. Upon inquiry it was disclosed that a negative de- 
cision had been made by government officials and that the 
French government was about to be advised that our 
country would not be represented at Paris. 


It was felt that the decision might have been different 
if the matter could have been brought to the attention 
of certain important industrial art manufacturers by 
Professor Richards, who is so intimately in touch with 
the situation. This belief was urged upon officials of 
the Department of State and of the Department of Com- 
merce, and as a result, the United States government 
held a decision in abeyance for nearly three months in 
order that Director Richards might be given an oppor- 
tunity to go over the possibilities. 


Upon his return, Professor Richards addressed his 
first efforts to this problem, and whiie in fact it was not 
possible to enlist sufficient interest to reverse the decision 
made previously by the government, still there was satis- 
faction in having exhausted every possibility. This in- 
cident is an example of national service which the associa- 
tion is in a position to render. 


* * * 


At the suggestion of the association, the Honorable 
Herbert Hoover, secretary of commerce, had indicated 
his willingness to appoint a committee of the Department 
of Commerce—a committee on industrial art—and he has 
asked the association to suggest the personnel. The work 
of this committee is conceived to be the putting into 
operation of the results of Professor Richards’s various 
studies—which accomplishment, incidentally, would be 
the means of drawing American museums more centrally 
into the current of the applied art movement. 


* * * 


Recently, after a series of conferences with the Na- 
tional Parks Service, the association developed a plan 
which it is hoped will make available $250,000 for the 
building of museums in national parks. 


* * * 


At headquarters publications have been one of the chief 
concerns. Museum Work has been improved in format, 
and is now operating under such headway that it can be 
made a monthly as soon as finances permit. A series of 
mimeographed news letters have developed into a semi- 
monthly newspaper, The Museum News. Editorial copies 
of the latter publication are being sent by request to city 
editors in almost every state, and clippings which are re- 
turned indicate that it is being drawn upon regularly 
for news. 


* * * 
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A number of magazines, most notably School Life, 
American City, ScrENcE and the Bulletin of the Pan- 
American Union, have run articles prepared by the staff. 
Trade journals have run items about the association’s 
work, and the possibility of cooperation between museums 
and industries. Newspaper publicity has been clipped by 
agencies to a total of five hundred columns, and in con- 
sidering these returns it must be remembered that agen- 
cies do not find more than thirty per cent. of what 


appears. 
* * * 


Employment information has been gathered and pub- 
lished regularly and a considerable number of positions 
filled. It is difficult to estimate the results of this ser- 
vice because successful candidates for positions rarely 
inform headquarters of their changes of employment. 

Information service has been rendered regularly, but 
under some difficulties because of the wide range of in- 
formation sought and the relatively slender facilities 
which headquarters has had during the past year for 
gathering and collating facts. The services of an in- 
formation clerk, or special librarian, are needed for the 


new year. 
* - * 


A report for the year could hardly close without refer- 
ring to a piece of progress which will not yield results 
until some time in the future, viz., a plan to prepare pub- 
lic health exhibits, both for circulation and for perma- 
nent lodgment in museums. This plan is both described 
and endorsed in the following action taken by the Inter- 
national Association of Medical Museums at its annual 
meeting held in Buffalo, New York, on April 17, 1924. 


Wuereas, The American Association of Museums in 
conjunction with the National Committee on Exhibits of 
the National Health Council have in mind the develop- 
ment of detailed plans along the lines of health exhibits 
for the benefit of the United States; and 

WHEREAS, These plans comprehend the development in 
detail of a Public Health Exhibit to be arranged and in- 
stalled in the Smithsonian Institution in Washington, 
such exhibit to be completed and popular; and to prepare 
uniform labels for such an exhibit in lots; and to pre- 
pare one complete duplicate of such exhibit, this dupli- 
cate to be divided so as to be circulated among cooperat- 
ing museums for temporary installation; and to estimate 
the cost of producing other duplicates of complete ex- 
hibit to be on sale by such committee; therefore, be it 

Resolved, That we, the members of the International 
Association of Medical Museums, as an organization, 
learn with great interest the plans of the American Asso- 
ciation of Museums, and realizing this plan to be of such 
importance as to commend itself to anyone interested in 
public health, and realizing further the great benefit of 
such exhibits particularly to school teachers and pupils, 
hereby endorse the idea and commend these plans. 


Professor C.-E. A. Winslow, of Yale Medical School, 
has consented to serve as chairman of a committee to have 
general supervision of the project when it develops, and 
plans are now being formulated to finance it. 


* * ¥ 


The first year of organized cooperation among museums 
has demonstrated the soundness of the idea upon which 
the nev’ program of the association is based. 


It has 
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shown that definitely useful work can be supported. [t 
has opened up an alluring outlook for the association, but 
more than that, it has seemed to justify the belief that g 
new era for American Museums has dawned. 
LAURENCE ValIL COLEMAN, 
Secretary 





THE FRANKLIN INSTITUTE 


Tue Centenary celebration of the founding of the 
Franklin Institute and the inauguration exercises of 
the Bartol Research Foundation will be held in Phila- 
delphia, on September 17, 18 and 19, 1924. The 
principal events of the program are as follows: 


Wednesday, September 17 


9:30 A. M. Assembly of delegates and guests at the 
hall of The Franklin Institute, 15 South Seventh Street. 

10:00 A. M. Academic procession from the hall of 
The Franklin Institute to the Walnut Street Theater. 
(Academic costume is in order.) 

10:30 A. M. Invocation: Reverend Louis C. Wash- 
burn, Rector of Christ Church, Philadelphia. 

10:30 A. M. Address of Welcome: The Honorable W. 
Freeland Kendrick, Mayor of Philadelphia. 

Address: President Wm. C. L. Eglin. 

Address: Professor Elihu Thomson, Honorary Chair- 
man of the Centenary Celebration Committee of The 
Franklin Institute. 

1:00 P. M. Luncheon to delegates and guests at the 
Bellevue-Stratford. 

2:30 P. M. Sectional Meeting: The Academy of Nat- 
ural Sciences of Philadelphia, the hall of The Franklin 
Institute, the hall of The American Philosophical Society, 
the hall of The Historical Society of Pennsylvania, 

7:30 P. M. Informal Dinners. 


Thursday, September 18 


10:00 A. M. Sectional Meetings: The Academy of 
Natural Sciences of Philadelphia, the hall of The Frank- 
lin Institute, the hall of The American Philosophical So- 
ciety, the hall of The Historical Society of Pennsylvania. 

1:30 P. M. Luncheon to delegates and guests at the 
Bellevue-Stratford. 

2:30 P. M. to 6:00 P. M. Garden party. 

8:30 P. M. Open Meeting at the Academy of Music. 
President Wm. C, L. Eglin, presiding, will introduce the 
chairman of the evening, The Hon. William Cameron 
Sproul. 

Address: ‘The natural and artificial disintegration of 
elements,’’ by Professor Sir Ernest Rutherford, Trinity 
College, Cambridge. 


Friday, September 19 


10:00 A. M. Unveiling of tablet at Bartol Research 
Foundation. 

10:15 A. M. The Academy of Natural Sciences. 

Address: ‘The fifth estate,’’ by Arthur D. Little, 
Cambridge. 

Address: ‘‘ Stimulation of research and invention,’’ by 
Professor D. 8. Jacobus, New York City. 
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11:30 A. M. Sectional Meetings: The Academy of 
Natural Sciences of Philadelphia, the hall of The Frank- 
lin Institute, the hall of The American Philosophical So- 
ciety, the hall of The Historical Society of Pennsylvania, 

2:00 P. M. Luncheon to delegates and guests at the 
Bellevue-Stratford. 

7:30 P. M. Banquet to delegates and guests at the 
Bellevue-Stratford. 


The following papers will be read before the sec- 
tional meetings : 


Professor Joseph 8. Ames, the Johns Hopkins Univer- 
sity, ‘‘ Recent development in aeronautics. ’’ 

Professor Wilder D. Bancroft, Cornell University, 
‘‘The development of colloid chemistry. ’’ 

Professor Sir William Henry Bragg, Royal Institution, 
London, ‘‘ X-rays and the structure of matter.’’ 

Professor William Lawrence Bragg, Victoria Univer- 
sity, Manchester. 

Professor P. W. Bridgman, Harvard University, 
‘*Some aspects of high pressure research. ’’ 

General John J. Carty, American Telephone and Tele- 
graph Company, New York City. 

Professor E. G, Coker, University College, London, 
‘¢Photo-elasticity.’’ 

William D. Coolidge, General Electric Company, 
Schenectady, ‘‘Modern X-ray tube development. ’’ 

Director Arthur L. Day, Geophysical Laboratory, Car- 
negie Institution, Washington, ‘‘Some causes of volcanic 
activity.’’ 

Professor F. G. Donnan, University College, London, 
‘‘The influence of J. Willard Gibbs on the science of 
physical chemistry. ’’ 

William LeRoy Emmet, General Electric Company, 
Schenectady, ‘‘ Mercury boiler.’’ 

Professor Charles Fabry, University of Paris, ‘‘Spec- 
troscopy in past and present.’’ 

Professor F. Haber, Institut fiir Physikal. Chemie und 
Elektrochemie, Berlin, ‘‘ Technical results of the theoret- 
ical development in chemistry. ’’ 

Professor W. J. Humphreys, Weather Bureau, Wash- 
ington, ‘‘The way of the wind.’’ 

Professor D, 8. Jacobus, New York City, ‘‘Stimula- 
tion of research and invention.’’ 

George L. Kelley, Philadelphia, ‘‘The restraint of ex- 
aggerated grain growth in critically strained metals. ’’ 

Professor A. E. Kennelly, Massachusetts Institute of 
Technology, ‘‘ The measurement of acoustic impedance by 
the aid of the telephone receiver. ’’ 

Dean Dexter 8. Kimball, The College of Engineering, 
Cornell University. 

Irving Langmuir, General Electric Company, Schenec- 
tady, ‘‘ Electric discharges in gases at low pressures.’’ 

Arthur D. Little, Cambridge, ‘‘The fifth estate.’’ 

Professor C. H. Mathewson, Yale University, ‘‘The 
trend in physical metallurgy. ’’ 

Director C. E. K. Mees, Eastman Kodak Company, 
Rochester. 
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Professor Charles E, Mendenhall, The University of 
Wisconsin, ‘‘Electronic phenomena at the surface of 
metals. ’’ 

Professor A. A. Michelson, The University of Chicago. 

Professor Dayton C. Miller, Case School of Applied 
Science, Cleveland, ‘‘ The phonodeik.’’ 

Professor W. Lash Miller, University of Toronto, 
‘‘Concentration and polarization at the cathode during 
electrolysis of solutions of copper salts.’’ 

Ralph Modjeski, Consulting Engineer, Philadelphia, 
‘*Unusual problems encountered in the design and con- 
struction of large bridges.’’ 

Daniel E. Moran, Consulting Engineer, New York City, 
‘*Some of the effects of loading granular material.’’ 

Sir Charles Algernon Parsons, Newcastle-on-Tyne, Eng- 
land, ‘‘Steam turbines on land and sea.’’ 

Major General Mason M. Patrick, U. 8. Air Service, 
Washington, ‘‘ Military aircraft and their use in war- 
fare.’’ 

Dean Harold Pender, University of Pennsylvania, ‘‘A 
new type of non-inductive high resistance.’’ 

F. W. Peek, General Electric Company, Pittsfield, 
Massachusetts, ‘‘ Lightning.’’ 

Director Charles L. Reese, E. I. du Pont de Nemours 
and Company, Wilmington, ‘‘ Twenty-five years’ progress 
in explosives. ’’ 

E. W. Rice, Jr., General Electric Company, Schenec- 
tady, ‘‘The field of research in industrial institutions.’’ 

Professor Sir Ernest Rutherford, Trinity College, Cam- 
bridge University, ‘‘ The natural and artificial disintegra- 
tion of elements.’’ 

Professor Albert Sauveur, Harvard University. 

Provost Emeritus Edgar F. Smith, University of Penn- 
sylvania, Philadelphia, ‘‘ Early science in Philadelphia.’’ 

Frank J. Sprague, New York City. 

Major General George Owen Squier, War Department, 
Washington, ‘‘Electrical communications for military 
purposes. ’’ 

Professor Julius Stieglitz, University of Chicago, ‘‘ The 
theory of color production in organic and inorganic com- 
pounds. ’’ 

Professor Bradley Stoughton, Lehigh University, Beth- 
lehem, ‘‘ Magnetic analysis of steel,’’ 

Professor W. F. G. Swann, University of Chicago, 
‘The origin of the earth’s electric and magnetic phe- 
nomena. ’’ 

General Harry Taylor, U. S. Army, Washington, 
‘¢Modern military engineering. ’’ 

Professor Elihu Thomson, General Electric Company, 
West Lynn. 

Professor John Sealy Edw. Townsend, University of 
Oxford, ‘‘ Motion of electrons in gases.’’ 

Professor Augustus Trowbridge, Princeton University, 
Princeton. 

Major General C. C. Williams, War Department, Wash- 
ington, ‘‘ Modern ordnance. ’’ 

Professor Pieter Zeeman, University of Amsterdam, 
‘¢Radiating atoms in magnetic fields.’’ 
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SCIENTIFIC EVENTS 


AMERICAN PROPOSALS TO THE INTERNA- 
TIONAL GEODETIC AND GEO- 
PHYSICAL UNION 


THE following two items have been submitted to the 
International Geodetic and Geophysical Union by the 
American Geophysical Union and will appear on the 
agenda of the union at the meeting to be held in 
Madrid, Spain, from October 1 to 10: 

Item I.—Discussion of the desirability of expediting 
the topographic mapping of all land areas of the world, 
as well as the mapping of the configuration of all oceanic 
basins. 

Explanation.—A knowledge of the geographic location 
of all topographic features and cf the configuration of 
the ground, both on land and in the depths of the sea, 
is essential in carrying on the various branches of the 
geophysical sciences. This is especially true in geodesy, 
voleanology, seismology, meteorology, terrestrial magnet- 
ism and scientific hydrology. It is scarcely necessary to 
go into details in this explanation of the proposed item 
for the agenda, as to the scientific values of topographic 
maps. Every one engaged on geophysical investigations 
has had experience which makes him familiar with the 
ease with which work can be carried on where good 
topographic maps are available, and the great difficulties 
which are encountered when he has to try to work in 
regions which have not been topographically mapped. 

Aside from the scientific value of topographic maps 
there is a tremendous practical value. The great prob- 
lem of the human race is to discover, develop, utilize and 
conserve the products of the land and the sea, which 
furnish the means by which people are kept alive. The 
world’s population is increasing from year to year and 
consequently in the future greater amounts of supplics 
must be extracted from the earth and the sea. It would 
appear to be the logical method to pursue to make topo- 
graphic maps, even though in some parts of the world 
they might be rather crude, in order to furnish a knowl- 
edge of geographic positions and the configuration of 
the ground. These surveys should be followed by investi- 
gations to determine the resources of each portion of 
the earth, both land and sea. These resources, for the 
land areas, would consist in soil fertility, forests, water- 
power, irrigable lands, lands that may be drained and 
minerals of various kinds including oil and coal. With 
all this knowledge plans based on sound economic prin- 
ciples can be outlined which would make it possible to 
use the resources of the world in a rational way without 
depleting them to such an extent that future generations 
would suffer. Similarly, the resources of the different 
oceans could be determined and utilized in a rational 
way, and the information gained from a knowledge of 
the configuration of the oceanic basins would shed a 
flood of light upon geophysical sciences in general. 

After discussing this item, the Union may decide to 
pass resolutions commending those countries which have 
already completed or nearly completed their topographic 
maps and urge that the unmapped areas of the earth 
should receive careful attention of the nations to which 
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they belong. The oceanographic work already accop. 
plished or being undertaken by the different governments 
should be noted and commended, and all nations shoulq 
be encouraged to increase and extend their work jy 
oceanography. 

Item II.—Discussion of the advisability and methods 
of promoting international cooperation for the advance. 
ment of oceanographic and the cognate sciences of geo. 
physics upon the basis of the International Council for 
the Exploration of the Sea. 

Explanation.—It is worthy of note by geophysicists 
that, in the foundation upon which the future super. 
structure of geophysics is to be raised, there must be a 
knowledge of the configuration of the oceanic basins, and 
of the functions of the ocean and the properties of its 
waters. 

The International Council for the Exploration of the 
Sea purposes, upon acquiring the oceanographic explor- 
ing vessel of the late Prince of Monaco, to extend its 
operations into the intercontinental oceans, thus passing 
out beyond the confines of the continental seas in which 
its labors have already resulted in important advances in 
the geophysical sciences. 

The question proposed to be discussed is whether the 
International Union of Geodesy and Geophysics, in its 
aspects as an alliance among those earth-sciences whose 
interests are promoted by oceanic exploration, such as 
geology, seismology, voleanology, geodesy, meteorology 
and terrestrial magnetism, should seek, by resolution 
addressed to the International Research Council, to in- 
voke international cooperation in supporting the pros- 
pective undertaking of the International Council for the 
Exploration of the Sea. 


REORGANIZATION OF THE BUREAU OF 
MINES 


UNDER an order approved by the Secretary of the 
Interior, the following-named technical divisions and 
offices of the Bureau of Mines have been recognized: 

The Division of Mining Experiment Stations, with 
administrative control of the stations at Pittsburgh, 
Pa.; New Brunswick, N. J.; Columbus, Ohio; Min- 
neapolis, Minn.; Salt Lake City, Utah; Tucson, Ari- 
zona; Seattle, Wash.; St. Louis-Rolla, Mo.; Birming- 
ham-Tuscaloosa, Ala.; Reno, Ney.; Berkeley, Calif. 

The Division of Metallurgy, charged with the con- 
duct of researches in physics, chemistry and engineer- 
ing connected with the metallurgy, ore dressing, re- 
duction and refining of the ferrous and major non- 
ferrous metals; specifically of iron, steel, copper, lead, 
zine, aluminum, gold, silver and their alloys. This 
division will be under the direction of the chief metal- 
lurgist who will have administrative charge of the 
field studies now being conducted at Miami, Okla.; 
Moscow, Idaho; at the Massachusetts Institute of 
Technology, and at the Bureau of Standards; to- 
gether with the cooperative studies on oxygen et- 
richment of air blasts. 
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Division of Mineral Technology, under the charge 
of the chief chemist. 

Division of Fuels, under the charge of the chief 
mechanical engineer. 

Division of Petroleum and Natural Gas, under the 
chief petroleum engineer. 

Division of Mineral Leasing, to have charge of all 
work of the bureau relating to leases other than oil 
and gas, on the public and Indian lands. This divi- 
sion will be under the direction of an engineer-in- 
charge, headquartered at Washington, who may serve 
coincidently as chief mining supervisor. 

Division of Mining Research, charged with the duty 
of conducting field and laboratory research as to min- 
ing methods in relation to safety, economy and effi- 
ciency in mining. This division will be under the 
supervision of an engineer-in-charge who will have 
technical supervision over all employees engaged in 
studies within its field and administrative control of 
the Urbana, IIl., staff, the Alaska staff, and such dis- 
trict and resident engineers as may be assigned to the 
work. The Division of War Mineral Supplies is 
abolished and its duties, records and personnel are 
transferred to this division. The present chief of the 
Division of War Mineral Supplies is detached from 
duty and will report to the director for special service. 

The Safety Service, charged with the duty of dis- 
seminating throughout the mining and mineral indus- 
tries the safety practices developed in or approved 
by the Bureau of Mines, will include the study, de- 
velopment and introduction of special mine rescue 
apparatus, the mine rescue work of the bureau, the 
mine rescue and first-aid training, the making of 
safety service reports, the holding of safety meets 
and rallies, and of mine reseue and first-aid meets 
and contests, and all extension work of the bureau 
devoted to increasing safety in the mineral industries. 
It will be in charge of the safety service director. 

Chief Surgeon’s Office, to be conducted by the chief 
surgeon, who will have technical supervision of all 
medical studies and studies of health hazards con- 
ducted by the bureau, and administrative control of 
all medical officers assigned to it. He will represent 
the bureau in cooperation with the Public Health 
Service. 

Chief Explosives Chemist’s Office, to be conducted 
by the chief explosives chemist, who will act as con- 
sultant in all studies of explosives conducted by the 
bureau, will approve all specifications for and tests 
made of permissible explosives, and will have techni- 
cal supervision of the cooperation with the army, 
havy and other departments or institutions where 
the work relates to explosives. 

Two Administrative Divisions, consisting of the 
Office of Chief Clerk, and the Information Service, 
as now organized, shall be recognized. 
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The present mine safety committee at the Pitts- 
burgh station is abolished and in lieu thereof there 
is constituted a general mine safety board under the 
chairmanship of the chief mining engineer. It will 
include in addition the representatives of the Mine 
Safety and Mining Research divisions and of the 
chief surgeon and the chief mechanical engineer. 

George S. Rice, chief mining engineer, is relieved 
of most of his administrative duties and will serve 
as advisor to the director and assistant director on 
mining matters with such special duties as may be 
from time to time assigned to him. For the present 
he will be in entire charge of matters relating to co- 
operation with the British government in studies of 
safety in mines. He will serve as chairman of the 
Mine Safety Board, and will have technical super- 
vision over the studies conducted at the experimental 
mine at Bruceton, Pa. 


NEW ENDOWMENT FOR THE JOHNS 
HOPKINS UNIVERSITY 


A HALF century program involving $16,350,000 for 
education and research at the Johns Hopkins Univer- 
sity and the Johns Hopkins Hospital was announced 
to-day by Daniel Willard, president of the Baltimore 
& Ohio Railroad and chairman of the committee ap- 
pointed by the trustees to finance a series of develop- 
ments laid out in a survey begun in 1920 and under- 
taken in connection with the close of the university’s 
first half century in 1926. 

Toward this program $8,385,000 has already been 
raised, leaving a little less than $8,000,000 to be se- 
cured within the next twelve months. 

The projects yet to be financed in the raising of the 
remaining $8,000,000 include a new chemical labora- 
tory, an alumni memorial dormitory, general endow- 
ment for the academic and scientific departments of 
the university, endowment for the department of chil- 
dren’s diseases, construction of a new central heating 
and power plant, construction of a new nurses’ home, 
endowment for the School of Nurses, endowment for 
the Medical School, endowment for the hospital, con- 
struction and endowment of a new medical library 
and the construction and endowment of a new medical 
clinie. | 
The $8,385,000 which already has been contributed 
includes the following gifts: Eighty-five thousand dol- 
lars from graduates of the hospital’s school for nurses 
for endowment of the school, $400,000 from the Gen- 
eral Education Board for a pathological laboratory, 
$400,000 from Mrs. Lucey Wortham James for a 
woman’s clinic, $2,000,000 from the Carnegie Cor- 
poration for a new dispensary, $2,000,000 from Mr. 
and Mrs. Henry Phipps, the General Education 
Board, Edward S. Harkness and interested Balti- 
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moreans for the Phipps psychiatric clinic, and 
$3,500,000 from the General Education Board toward 
the expansion program of the medical school. 

The entire program outlined in the survey, which 
has been carefully prepared during the past four 
years, includes a series of projects which ultimately 
will involve $50,550,000—$16,450,000 for building de- 
velopments and $34,100,000 for endowment—of which 
$13,300,000 is to be devoted to the academic and scien- 
tifie departments of the university and $20,800,000 
to the needs of the medical school, the hospital and 
the school of hygiene and public health. 

The original gifts of Johns Hopkins, the founder, 
amounted to $6,450,356.88. The present assets in- 
clude $23,857,021.84 for the university and $10,974,- 
934.08 for the hospital. The university’s endowment, 
$19,386,702.91, is the sixth largest in the country, ex- 
ceeded only by those of Harvard, Columbia, Chicago, 
Yale and Stanford. 





SCIENTIFIC NOTES AND NEWS 


WE print in this issue of ScrencE the address of 
Sir David Bruce, president of the British Association 
for the Advancement of Science now meeting in To- 
ronto. The subjects of the addresses of the section 
presidents, some of which we hope to print, are as 
follows: 


Mathematical and Physical Sciences. Sir William H. 
Bragg, Quain professor of physics, London University: 
‘*Crystal structure. ’’ 

Chemistry. Sir Robert Robertson, chemist to the Brit- 
ish Government: ‘‘Chemistry and the state.’’ 

Geology. Professor W. W. Watts, professor of geol- 
ogy, Imperial College of Science and Technology: ‘‘ Geol- 
ogy in the service of man.’’ 

Zoology. Professor J. W. Gamble: ‘‘ Construction and 
control in animal life.’’ 

Geography. Professor J. W. Gregory, professor of 
geography, University of Glasgow: ‘‘The relation of 
white and colored races in reference to white colonization 
in the tropics.’’ 

Economic Science and Statistics. Sir William Ashley, 
vice-principal University of Birmingham: ‘‘ A retrospect 
of free trade doctrine.’’ 

Engineering. Professor G. W. O. Howe, professor of 
electrical engineering, University of Glasgow: ‘‘A hun- 
dred years of electrical engineering.’’ 

Anthropology. Dr. F. C. Shrubsall, principal assistant 
medical officer, London County Council: ‘‘Health and 
physique through the centuries. ’’ 

Physiology. Dr. H. H. Dale, head of the department 
of biochemistry and pharmacology, Medical Research 
Council, London: ‘‘Progress and prospects in chemo- 
therapy.’’ 

Psychology. Professor W. McDougall, professor of 
psychology, Harvard University: ‘‘Purposive action as a 
fundamental conception in psychology.’’ 
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Botany. Professor V. H. Blackman, professor of plant 
physiology and pathology, Imperial College of Science, 
London: ‘‘ The physiological aspects of parasitism. ’’ 

Educational Science. Dr. Ernest Barker, principal of 
King’s College, London: ‘‘The nature and conditions of 
academic freedom in universities. ’’ 

Agriculture. Sir John Russell, director of the Roth. 


amsted Experiment Station: ‘‘Present-day problems in 
crop production.’’ 


THE ninety-second annual meeting of the British 
Medical Association opened at Bradford, England, on 
July 22, when Dr. Basil Hall delivered his presiden- 
tial address and the Stewart prize of £500 was pre- 
sented to Professor E. Mellanby, of the University of 
Sheffield, for his work on the relation between rickets 
and dietetic deficiency. 


For the newly organized American Society of Plant 
Physiologists, Dr. Charles A. Shull, of the University 
of Chicago, has been elected president; Dr. R. P. Hib- 
bard, of the Michigan Agricultural College, vice-pres- 
ident, and Dr. R. B. Harvey, of the University of 
Minnesota, secretary-treasurer. 


Sm Wiii1Am Pops, professor of chemistry in the 
University of Cambridge, has been elected a foreign 
member of the Accademia dei Lincei of Rome. 


On the occasion of the centenary celebration of the 
Medical and Surgical Society of Bologne, held from 
May 23 to 25, a number of foreign members were 
elected, including Dr. Harvey Cushing, of Boston; 
Dr. John C. Hemmeter, of Baltimore, and Dr. Wil- 
liam J. Mayo, of Rochester, Minn. 


Tue University of Maine has conferred the degree 
of Se.D., honoris causa, upon Hugh K. Moore, chief 
chemist of the Broun Company, makers of paper 


pulp. 
Sir Sv. Cuarr THomson was recently elected presi- 
dent of the Royal Society of Medicine of London. 


Dr. J. H. Jeans, formerly lecturer at the Univer- 
sity of Cambridge and professor of mathematics at 
Princeton University, has been appointed research as- 
sociate at the Mount Wilson Observatory. 


Dr. Grorce F. Reppisu, of the microbiological lab- 
oratory of the Bureau of Chemistry, has been ap- 
pointed an associate bacteriologist to work on the 
bacteriological problems of the insecticide and fung'- 
cide board. 


Proressor WitttamM Harmon Norton, geologist, 


for forty-nine years a member of the Cornell Colleg¢ 
faculty at Mount Vernon, Iowa, has retired. 


Proressor Gitpert VAN INGEN, assistant professor 
of geology at Princeton University, is retiring from 
active service. 
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Epgar C. BAIN, metallurgist and physicist, recently 
with the Atlas Steel Corporation, has joined the re- 
search staff of the Union Carbide and Carbon Re- 
search Laboratories, New York. 


AFTER a year spent in investigating race differences 
in the Hawaiian Islands, Dr. Stevenson Smith, of 
the department of psychology of the University of 
Washington, will return in August. 


On July 17, Dr. Arthur T. Doodson, secretary of 
the Tidal Institute of the University of Liverpool, 
addressed the Association of Mathematicians of the 
Coast and Geodetic Survey on “Mean sea level and 
its fluctuations.” 

Dr. WHEELER P. Davey, of the Research Labora- 
tory of the General Electric Company, gave twelve 
lectures before the graduate students of Pennsylvania 
State College during July. 


Tue private scientific library of the late Professor 
Arthur Gordon Webster has been purchased by the 
Riverbank Laboratories, Geneva, Illinois, and is now 
housed there as a separate collection. The library 
comprises some twelve hundred volumes of works on 
mathematical physics and pure mathematics, as well 
as lecture and experimental notes, containing par- 
tially solved problems in which. Professor Webster 
was interested. 


THe late Benjamin G. Lamme, formerly chief engi- 
neer of the Westinghouse Electric and Manufacturing 
Company, has left a fund of $15,000 to provide two 
scholarships for mechanical and electrical engineering 
courses at the Ohio State University. In addition, 
$6,000 is provided for a gold medal to be given an- 
nually to graduates for meritorious work in engineer- 
ing and a similar medal for engineering teachers. A 
third medal wili be awarded annually by the Amer- 
ican Institute of Electrical Engineers to a member 
for advancement in the development of electrical ap- 
paratus. 

Dr. Joun H. Dunuap, secretary of the American 
Society of Civil Engineers and formerly professor of 
hydraulies and sanitary engineering at the University 
of Iowa, died on July 29, aged forty years. Dr. Dun- 
lap was injured on June 30 in the same railroad acci- 
dent which caused the deaths of Dr. F. W. MeNair 
and Dr. F. W. Ives. 


Rosert C. Sweetzer, professor of chemistry at the 
Worcester Polytechnic Institute, Massachusetts, died 
recently at the age of eighty-one years. 


Dr. R. Kipson, the distinguished British paleo- 
hotanist, died on July 13. 


Dr. R. H. Juve, for many years head of the mathe- 
matical and physical departments of Rutherford Col- 
lege, Neweastle-on-Tyne, England, died on June 1, 
aged seventy-one years. 
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THE British Medical Journal states that two leading 
members of the Leningrad Academy of Military Medi- 
cine, Professor N. P. Krawkow and Professor Slow- 
zow, both physiologists, recently died. 


THE Georgia House of Representatives has received 
a favorable report from its committee on education on 
a bill to withdraw all state funds from any school or 
other institution at which the Darwin theory or any 
other similar theory of evolution is taught. The bill 
is a copy of the Kentucky law. 


AccorDING to a press despatch, Donald MacMillan, 
the Arctic explorer, with the schooner Bowdoin, has 
left winter quarters and has reached a point 187 
miles to the south. As the Bowdoin spent the winter 
at Ellesmere Land, 11 degrees from the North Pole, 
her latest reported position is probably in the vicinity 
of Cape York, just northwest of Melville Bay, Green- 
land. The message said the Bowdoin would return 
home as soon as the ice fields, which were obstructing 
her progress, broke up. 


Dr. IsraeL S. WeEcHsLER, New York City, secre- 
tary of the American Jewish Physicians’ Committee 
for the building of a medical school as part of the 
Hebrew University in Palestine, has left for London, 
to engage a medical director for the Microbiologie and 
Chemical Institute in Jerusalem, the first part of the 
proposed medical school to be inaugurated. Dr. 
Wechsler will then go to Palestine to supervise the 
immediate inauguration of this work. 


JosepH F. Rock, leader of the National Geograph- 
ical Society’s expedition into Yunnan, China, has 
recently returned to the United States, bringing back 
some 1,700 specimens of birds, 500 mammal speci- 
mens and more than 60,000 plants, including a blight- 
resisting chestnut tree, which, it is hoped, will aid in 
restoring the diseased chestnut timber crop in the 
United States. 


WE learn from Eugenical News that a number of 
meetings of anthropological and eugenical interest 
will be held in Europe this summer. There was a 
“Semaine Anthropologique de Toulouse,” July 21-— 
27. The Twenty-first International Congress of Amer- 
icanists will be held at The Hague from August 12 to 
16, and in Géteborg, Sweden, from August 20 to 25. 
A meeting of the International Institute of Anthro- 
pology will be held at Prague the week beginning on 
September 14. Dr. Ruzicka is the organizing secre- 
tary at Prague. There is a section of eugenics. The 
third annual meeting of the International Commission 
of Eugenics will be held at Milan, from September 
21 to 23, and in connection therewith there will be 
held a meeting of the Italian Society of Genetics and 
Eugenics from September 22 to 23. 


Tue Imperial Botanical Conference opened at the 
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Imperia] College of Science and Technology, South 
Kensington, on July 7. Sir David Prain, the presi- 
dent, in his opening speech, explained that the con- 
ference had been convened as a result of the evil ef- 
fects of the great war on the quinquennial Interna- 
tional Congresses which had been held prior to 1914. 
Over sixty overseas and British botanists were pres- 
ent at the meetings. 


Aw International Congress for Scientifie Work was 
held in Prague from July 21 to 24 under the patron- 
age of President Masaryck and the honorary presi- 

dency of Mr. Herbert Hoover. 


Tue International Astronomical Union is to hold 
its tri-annual meeting at Cambridge, England, begin- 
ning July 7, 1925. 


THE Scottish Cattle Breeding Conference, held in 
Edinburgh from July 7 to 12, is said to be the first 
international meeting of its kind. Speakers from the 
United States included Dr. Raymond Pearl, of the 
Johns Hopkins University, and Dr. L. J. Cole, of the 
Bureau of Animal Industry. 


Tae fall meeting of the American Electrochemical 
Society is to be held at Detroit on October 2, 3 and 4. 
Electrolytic refining, corrosion, refractories for elec- 
tric furnaces, industrial electric heating, electric fur- 
nace cast iron and analytical methods in electrodepo- 
sition will be subjects of symposiums or round-table 
discussions. 


AN examination will be held on September 30 for 
senior economist (farm management) in the bureau 
of agricultural economies of the Department of Agri- 
culture, at an entrance salary of $5,200 a year. 


THe new buildings of the National Institute for 
Research in Dairying of University College, Reading, 
at Shinfield, were opened on July 19. 


A NEW animal husbandry building to cost, fully 
equipped, more than $200,000 has been authorized 
by the building committee of the board of trustees of 
the North Carolina State College of Agriculture and 
Engineering. 


Tue building and grounds at 5750 Woodlawn Ave- 
nue, Chicago, valued at $45,000, have been given to 
the University of Chicago by the Cooperative Nur- 
sery Association for use as a nursery. 


A casLecRaM from Leningrad to the daily press 
reports that more than 200 scientific men, explorers, 
geographers and their assistants left the city on July 
18, under the auspices of the Leningrad Academy of 
Sciences to explore the island of Novaya Zemlya, in 
the Arctic Ocean north of Siberia. The expedition, 
which will operate under the leadership of Professor 
Matousevitch, will survey the geological, ethnical, geo- 
graphical and other features of the island. At the 
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conclusion of the work part of the party will Proceed collec 
to the Straits of Matochkin Shar, which connect th sity ‘ 
Kara Sea and the Barents Sea, in an endeavor ty gm ment: 
find a safe passage for Russian merchant vessels, cost ¢ 

THE Journal of the American Medical Associatioy nv 
states that a special number of the Riforma Medic, wi 
or) 


and of the Radiochirurgia gives illustrated descrip. 
tions of the gala proceedings celebrating the found,. 
tion of the university at Naples by Frederick II jy Ul 
1224. Parties of delegates from many countrie 


brought congratulations, and several national and WE 
international congresses closed the week. Among the HM tondo 
Naples alumni whose names are familiar in ou Mi ¢110,0 
. . . . ¥ ’ 
“Anatomies” is Domenico Cotugno or Cotunnius. who fi 
Accorpine to an Associated Press dispatch, dated Hj cine © 


July 11, Russian archeologists who are excavating Dr 
near Krasnoyarsk, Siberia, have unearthed several 


human bodies belonging to the Stone Age, a number ail 
of prehistoric mammoths, dinosaurs, bisons, gigantic hvsi | 
stags and more than 700 stone and bone implements, ey ow 
ornaments and weapons of the prehistoric era. (ne ae 
of the human skeletons found by the explorers is be- Unn 
lieved to be at least 17,000 years old. The expedition Mi hundre 
was undertaken two years ago in an attempt to fix 
the place of the abode of prehistoric man in Siberia &. THE 
It was working under the direction of Professos J ~ —_ 
Auerbach and Sosnowsky, Russian archeologists. Drs Bis 
Tue first of a series of museums to be erected tm DF?’ 
serve visitors as an introduction and guide to the departr 
natural treasures of the national parks will be in- ate Me 
stalled in Yosemite through an appropriation made qm Pt th 
by the Laura Spelman Rockefeller Memorial. The the Sta 
memorial will provide $50,000 for a building, $10,000 to the 1 
for equipment and $10,500 for salaries. The giiM p, , 
followed a suggestion by the American Association of Mi tniver. 
Museums that the first be established in Yosemite and Mh ootoy ; 


others be added to the Yellowstone, Lafayette, Petn- 
fied Forest and Mesa Verde national parks. Dr. 


at Was 










Herman C. Bumpus is chairman of a subcommittee Dr. ] 
that will plan the museum and its exhibits. Willian 
biology 








A SMALL museum has been constructed in the Petr'- 


. : Milliki 
fied Forest National Monument in Arizona in which uhkin 


many beautiful specimens of petrified wood have bec Dr, I 
installed. A gem eutter of Denver has offered to hav’ Columb 
polished many of the most perfect slabs in the colle Miprofess 
tion. Plans are being considered for the installation 
of a small fountain in the museum, the basin to tee ( 
filled with highly colored fragments of wood. Ber 
A LArGE stone building, valued at approximate! place ~ 
$250,000, has been set aside by the National Paty. re 
Service for a school of natural history for tourists 
the Yellowstone National Park. The first summ Epwa 
session will be held at Mammoth Hot Springs, beg!” Solar P 
ning in June, 1925. Funds and equipment are being ridge, | 


plied ms 
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collected by Professor R. B. Harvey, of the Univer- 
sity of Minnesota. Due to the favorable arrange- 
ments made by the government, it is expected that 


eed 
t the 





) 
de cost of attendance will be kept very low, and that 
considerable numbers of students will avail themselves 
ation 9% of the opportunities afforded to combine natural his- 
edicg tory training with a summer outing. 
CTI). 
L.) UNIVERSITY AND EDUCATIONAL 
tries NOTES 
and WesTeRN UNiversity Facuuty or MEpIcINE, of 
g the Mi London, Ontario, will receive bequests amounting to 
our MM 110,000 under the will of the late Dr. F. R. Eeeles, 
who for many years was dean of the faculty of medi- 
lated gg cine of the university. 
ee Dr. JOHN Purser, Regius professor of physics at 
veral Trinity College, Dublin, has given to the university 
mbes £10,000 to be used for the benefit of the school of 
= physics and the schools of experimental and natural 
— science. 
One 
s be. University CoLueGe, London, will celebrate the one 
ition hundredth anniversary of its foundation next year. 
o fix 


THE new Seoul Imperial University Medical School 
is completed and will be opened in the near future. 
Dr. K. Shiga has been appointed dean of the school. 


era, 


SSOTS 




















Dr. Victor C. Myers, professor and director of the 
department of biochemistry, New York Post-Gradus 
ate Medical School and Hospital, has resigned to ac- 


ad to 
» the 
e in- 


made a ePt the appointment of professor of biochemistry at 
The {mg tie State University of Iowa and pathologic chemist 
0,000 ™ ‘0 the University Hospital. 


gil Dr, Arraur I. Kenpatt, dean of the Northwestern 

m . University Medical School, has been appointed di- 

os rector of the department of bacteriology and hygiene 

“ at Washington University Medical School, St. Louis. 

I. 

rittee f/ Dr. H.. P. K. AGerspora,.instructor in biology at 
Williams College, has been appointed professor of 

retri biology and head of the department, at the James 

hich Millikin University, Decatur, Illinois. 

beet Dr. L. Grant Hector, Tyndall fellow in physies at 

hav'@# Columbia University, has been appointed assistant 

ollet: HM professor of physies in the University of Buffalo. 

ation 

1o beg Dk. Gzorce Jonson, professor of zoology at the 
University of Mississippi, has been appointed profes- 

iui ‘or of zoology at the University of Kansas, to take the 

Patt place of Dr. F. L. Hisaw, who has accepted a posi- 

‘a i tion at the University of Wisconsin. 

mmet Epwarp ARTHUR MILNE, assistant director of the 

jeg Solar Physies Observatory at the University of Cam- 

being ridge, has been appointed to the Beyer chair of ap- 





plied mathematies at the University of Manchester. 
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QUOTATIONS 


SOME REMINISCENCES OF LORD KELVIN 


Ir is of interest at the present time to recall that 
Lord Kelvin, Sir George Stokes and Professor Hux- 
ley were elected fellows of the Royal Society in the 
same year and on the the same day, namely, June 5, 
1851. Each of this brilliant triumvirate lived to re- 
ceive the honor of the presidency, in 1883, 1885 and 
1890, respectively. The certificate of candidature of 
Lord Kelvin (William Thomson) was signed by 
Michael Faraday, John Couch Adams and Adam 
Sedgwick, the distinguished Woodwardian professor 
of geology in the University of Cambridge. In retro- 
spect, the support of Sedgwick is especially interest- 
ing since we know, through Sir Archibald Geikie, 
that from the year 1844 onwards for some eighteen - 
years Lord Kelvin watched with increasing impatience 
the spread of the doctrines of the Uniformitarian 
School in geology, and at length, in 1862, “broke 
silence on the subject, declaring the doctrines of that 
school to be opposed to physical laws.” It was one of 
the accepted tenets of the Uniformitarian School that 
the range of past time available for the explanation 
of the phenomena of geology was unlimited; but by 
arguments drawn from the origin and age of the sun’s 
heat, the internal heat and rate of cooling of the 
earth, and the tidal retardation of the earth’s rota- 
tion, Lord Kelvin fixed limits to the possible age of 
our planet. These have, of course, more recently been 
disputed. Lord Kelvin was always most punctilious 
in correspondence. Following the onerous engage- 
ments incidental to the celebration of his professional 
jubilee at Glasgow in 1896, he occupied himself on 
the way to London in writing autograph acknowl- 
edgments of the congratulation of friends. Not a 
few of his distinctive shorter papers were composed 
during railway journeys between Glasgow and Lon- 
don. In fact, wherever there was motion he found an 
atmosphere of calm, the hum of machinery acting as 
a mental stimulus. Mention may be made here that 
Lord Kelvin’s portrait, by Orchardson, hangs in the 
Royal Society’s meeting-room, the gift of a circle of 
fellows.—Nature. 


EVOLUTION IN GEORGIA 


By a vote of 13 to 0 the Committee on Education 
of the Lower House of the Georgia Legislature has 
reported favorably a bill which would withhold state 
support from any school or university in which the 
doctrine of evolution is accepted for study. The 
down-with-evolution movement, which began in the 
border states some three years ago, moves eastward 
to the seaboard. The Georgia Legislature is likely, 
by all reports, to enact the measure. A majority of 


Georgians seem to want to suppress evolution once 


for all. 
For a time this attitude on the part of border 
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Southerners was more amusing than anything else. It 
appeared incredible that any body of mature citizens 
of the United States could seriously dispute the scien- 
tific explanation of the origin of species. But the 
matter has gone, like the Ku Klux Klan, far beyond 
a joke. There are communities and states in this 
country which have not caught up with the England 
of 1875 in their thinking. 

It is, of course, no crime to hold evolution to be 
an invention of the devil for corrupting souls. It is 
no crime to believe the earth flat, a belief long held in 
much the same positive manner. There was a famous 
Negro preacher who made his stand for righteousness 
on the assertion that “the sun do move and the earth 
am square,” proving his faith by Biblical quotation. 
It is only regrettable that the children who must get 
their schooling in backward communities must absorb 
so much darkness along with their A B C’s.—New 
York World. 





DISCUSSION AND CORRESPONDENCE 


EDWARD HITCHCOCK AND THE ORIGIN 
OF THE ASSOCIATION OF AMERICAN 
GEOLOGISTS 


Proressor FarrcuHi.p, in his historical sketch of 
the American Association for the Advancement of 
Science, in Scrence for April 25, 1924, mentions the 
various conflicting views in the early accounts touch- 
ing the priority of suggestion for calling a confer- 
ence of American geologists. 

In a paper on Edward Hitchcock, read at a meet- 
ing of the Science Club of Amherst College a few 
years since,’ the present writer expressed the follow- 
ing opinion: 


To Hitchcock, more than to any other man, is due the 
title of founder of the Association of American Geolo- 
gists—the forerunner and parent of the American Asso- 
ciation for the Advancement of Science. The first writ- 
ten suggestion in regard to the formation of this asso- 
ciation came from him. At a meeting held at the rooms 
of the Franklin Institute in Philadelphia, on April 2, 
1840, the association was organized, and he was chosen 
president, being the first of a long line of American 
savants to receive this distinction.” 

As early as 1837, and possibly earlier, Professor 
Hitchcock had approached the leading American geol- 
ogists and a few other scientists in regard to his 
“hobby,” namely, “a meeting of our geologists.” The 
letters and passages cited below, relative to the genesis 


1The Amherst Graduates’ Quarterly, Vol. X, 1920, 
p. 1. 

2 Hitchcock’s address as retiring president, ‘‘on the 
most important points in American geology,’’ was first 
printed in full in the Amer. Journ. Sci. Vol. 41, 1841, 
pp. 232-275. 


[Vou. LX, No, 1545 


of the parent society, show this and are also in g¢. 
cord with the suggestion in Mather’s letter to By. 
mons, respecting a conference, “ but saying that he 
had received the idea from Edward Hitchcock.” 


Professor Hitchcock, Dear Sir: I received, a few days 
since, the Proceedings of the American Association fo; 
the Advancement of Science, first meeting, held in Phila. 
delphia, September, 1848; and in it, page 91, I found 
letter from Professor Hall, and observed with some 
surprise the latter part of the sentence of the second 
paragraph, (relating to Professor Vanuxem), viz.: ‘‘and 
to whom is due, above all others, the honor of being the 
first man to propose such an organization.’’ Now I do 
not wish to detract at all from the merit due to Pro. 
fessor Vanuxem; and perhaps Professor Hall made the 
representation from memory only, or from hearsay, on 
the spur of the occasion; but that which belongs to 
the history of the Association of American Geologists 
ought, if stated where it will be referred to, to be 
stated accurately. You know that he was not the first 
to propose such an organization in 1838. 

In 1837 I received a letter from you on this subject. 
. - » On the 12th of October, 1838, you wrote me at 
Albany, ... in which you say: ‘And I had also hoped 
that ere this a meeting of American Geologists would 
be brought about in New York or Philadelphia; but | 
feel that I am to be disappointed in this also.’’ It 
gives me much pleasure to see you express a wish to 
compare notes with others in relation to geological 
observations. I think it is much to be regretted that 
there is not greater harmony of feeling, unity of action 
and interchange of opinions and observations among our 
geologists. You, so far as I know, first suggested the 
matter of such an association. I laid the matter be- 
fore the Board of Geologists of New York, specifying 
some of the advantages that might be expected to re- 
sult; and Professor Vanuxem probably made the motion 
before the Board in regard to it, which may have been 
all that Professor Hall knew about it. We can each of us 
well dispense with the honor that might be awarded for 
originating the matter in one case, and putting in train 
for execution in the other: still, where the origin of an 
important society and association of scientific men for 
the advancement of science is recorded in its memoirs 
as historical fact, it ought to be stated correctly.* 


In a letter of Edward Hitcheock* to Henry D. 
Rogers, at that time in charge of the geological sur- 
vey of Pennsylvania and New Jersey, dated Amherst, 
Mass., April 4, 1838, Professor Hitchcock says: 


I want that you, with such other geologists as you 
choose to associate with you in Philadelphia and Nev 
York, should forthwith appoint a time and place and 
issue a circular summoning a meeting of our geologists. 
And it seems to me important that this should be don¢ 


8 Letters of William W. Mather to Edward Hitchcock. 
4<‘Life and Letters of William Barton Rogers,’’ Vol 
I, p. 154. 
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this spring, before the state geologists take the field for 

another campaign. Let each man be invited to bring 
with him any specimens he may wish to be examined, 
and let it be understood that several days will be spent 
together, and if you think proper, that an association 
will be formed. Perhaps one or two public lectures 
might be given during the meeting, or some of the dis- 
eussions be made public. I feel so strong a hope that 
you will listen to these suggestions that I will venture 
to name the individuals in New England whom I think 
it would be desirable to invite; some of them I have 
seen within a few days past, and they express a deep 
interest in such a plan: Professor Silliman, Professor 
Shepard, Dr. Percival, New Haven; Dr. C. T. Jackson, 
George B. Emerson, ‘President of the Natural History 
Society, Professor Charles B. Adams, Boston; Dr. 
Samuel L. Dana, Lowell, Mass.; Professor Cleveland, 
Brunswick, Maine; Professor Hubbard, Dartmouth Col- 
lege, Hanover, N. H. I suppose that New York or 
Philadelphia would be the proper place of meeting. 


Five months later, on September 26, 1838, Henry 
D. Rogers® writes his brother William as follows: 


The chief part of to-day I have spent in company 
with Professor Hitchcock, who, making a brief visit to 
the city, called on me. ... He is very impatient to 
witness a summoning of the geologists into an asso- 
ciation, and says those of New England will obey the 
call most cordially. He thinks we should commence 
it here or in New York. What say you to our trying 
it for next spring and in Philadelphia? Take this into 
grave consideration, and give me your suggestions as to 
whether it were better to delay the movement until a 
general association for all the sciences can be brought 
about, or to make it now for geology merely. 


There is also before me a letter of Benjamin Silli- 
man to Edward Hitchcock, dated August 18, 1838, to 
whom the latter had written urging the formation of 
a geological society. “I am not courageous enough 
to convoke the geologists,” writes Professor Silliman 
—“like the bachelor who said he admired exceedingly 
the courage of those who dared venture on matrimony 
—but he was himself too timid. I am informed from 
very good authority that so far from coming at my 
call there is a spirit in Phila. to call the other way 
and that a journal is projected to supersede mine— 
Nous verrons.” 

Edward Hitchcock was also an original member of 
the earlier organization, the American Geological So- 
ciety, which held its first meeting on September 6, 
1819, in the Philosophical Room of Yale College. At 
that meeting William Maclure was chosen president, 
and Edward Hitchcock one of three corresponding 
secretaries. He was subsequently, 1824-26, a vice- 
president of the society. 

. FREDERICK TUCKERMAN 

AMHERST, MASSACHUSETTS 


° Op cit., p. 155. 
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BALL LIGHTNING 


I am trying to learn something about ball light- 
ning. In fact, I have just read a whole book about 
it, but, like Faust, am almost as wise as when I be- 
gan. Please, therefore, you who have seen this 
strangest of meteors, tell me all about it: By whom 
seen; whether others also saw it; when (date) and 
where (geographic location); stage (beginning, mid- 
dle or close) of storm; indoors or out; if indoors, 
how it came in and how it departed; single or many; 
duration; color; size; shape; nature of outline (sharp 
or blurry); noise; odor; fixed in position or moving; 
if moving, whether with or independent of wind; 
direction of motion (vertical, inclined or horizontal) ; 
velocity; kind of motion (smooth or jumpy); and 
effects produced; also anything else that was observed 
in connection with it. 

Most eases of ball lightning aren’t, but some are; 
and we want to understand the cause and nature of 
this rare phenomenon. But that understanding can 
be had only from a collection of accurate deserip- 
tions of the appearance and behavior of the thing to 
be explained. Hence this appeal, to which early and 
full responses are earnestly requested. 

W. J. HumpHReys 

U. S. WEATHER BUREAU 

WASHINGTON, D. C. 


SCIENCE AND INDUSTRY 


THE distinguished industrial chemist who writes in 
your issue of July 4 (page 16) on the relative worthi- 
ness of pure and applied science may find himself 
not out of sympathy with the Napoleonie officer who 
was discussing with a Prussian colleague the merits 
of their respective nationalities. It was a time when 
things were not going very well for the Prussian’s 
cause, and he compensated for this by claiming that 
the Prussians fought for honor and glory, while the 
French fought only for money. “True enough,” 
replied the veteran of Marengo and Jena, “each one 
of us fights for what he needs the most.” 

Less superficially, is it not the chief rationale of 
pure science that it is the underpinning of technol- 
ogy? Where would man’s so-called mastery of nature 
be if we took away the results of fundamental re- 
search? The land of Erewhon would be soon o’er- 
passed. Pure science is to technology as root is to 
blossom, and one might as well ask which of these 
two is the more important or “respectable.” Funda- 


‘mentally, the sincere worshipper at either shrine is 


not there because of its greater venerability, but be- 
cause he is so constituted as to get his satisfaction: 
from that particular kind of mental activity. Each 
one works for what he wants the most—de gustibus. 
F, L. Weis 
Boston PSYCHOPATHIC HOSPITAL 
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SCIENTIFIC BOOKS 


Ninth Report of the Committee for the Investigation 
of Atmospheric Pollution. Report on Observations 
in the year ended March 31, 1923. 


Axstracts of the reports of previous years are to 
be found in Science, June 2, 1922, April 22, 1921, 
and November 28, 1919. The present report, both 
eomprehensive and satisfactory, makes it plain that 
the Advisory Committee on Atmospheric Pollution, 
appointed in 1912, as a result of agitation by the 
Coal Smoke Abatement Society, is an effective body 
accomplishing much good work. Primary purposes 
have been achieved and scientific measurements of 
atmospheric impurity obtained. There remain for 
future investigation the problems of distribution in 
a vertical direction, the relation of dust to visibility, 
impurity and health, and acidity of the air. 

The present report of 59 quarto pages gives de- 
tails of the work. Four of its six sections deal with 
records from instruments developed under the com- 
mittee’s auspices. Two sections deal with certain 
experimental inquiries. Three methods of examina- 
tion are in common use: 

(1) A standard gauge measuring the total impuri- 
ties in a month over a measured area. The total is 
analyzed into insoluble and soluble, tar and other 
carbonaceous matter and ordinary wind-borne in- 
organic dust. 

(2) An automatic filter which isolates samples of 
impurities near the edge of a cireular disc of filter 
paper at intervals of two hours or more. 

(3) The jet dust counter (Owens). Here a limited 
volume (50 cubie centimeters) of air is pushed rap- 
idly through a slit and the dust deposited on a cover 
glass of small cross section, to be examined micro- 
scopically. 

All these instruments are now manufactured com- 
mercially, and whoever wishes to study air purity 
can purchase and determine for himself. 

The amount of impurity as determined by the jet 
dust counter ranges from 80,000 particles per cubic 
centimeter during a thick fog to a few hundreds, or 
even a hundred during clear air. It takes about 10,000 
particles per eubic centimeter to make a milligram 
of dirt per cubic meter. 

One of the problems on which some progress has 
been made is the relation between transparency or 
visibility, as it is commonly called, and the amount 
and nature of the impurity. Two methods of mea- 
suring transparency, both novei, have been tried. In 
the first, a uniformly illuminated surface has its 
optical brightness at different distances measured 
with an ordinary photometer. In the second, a spe- 
cially designed photometer is placed in the beam of 
a searchlight and a comparison made of the illumi- 
nation of the mirror with that of a black stop placed 
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in front. This is known as the contrast photometer, 
designed by Mr. L. F. Richardson. By it, changes 
in the transparency of the atmosphere which are 
constantly occurring can be readily detected and 
measured; and as simultaneous observations by filter 
and by dust counter can be made, one can get a good 
idea of the efficiency of the dust and other particles 
in diminishing transparency. We do not, however, 
know the relation between water droplets which form 
the bulk of the obstruction of clouds and the hygro- 
scopic dust particles which are so necessary in the 
formation of clouds. 

Regarding the results obtained with the automatic 
filter, the observations of the past year confirm the 
concentration of suspended impurities between 10 
A. M. and 6 P. M. and comparative purity between 
midnight and 6 A. M. Of course there are some 
contradictory results. 

The International Union for Geodesy and Geo- 
physics, meeting at Rome in 1922, purchased sixteen 
jet dust counters; and these were sent to Meteorologi- 
cal Bureaus at Rome, Paris, Stockholm, Japan, Lis- 
bon, Bucharest, Poland, Athens, London, Toronto, 
Rio de Janeiro, Madrid, Washington, Belgium, Mel- 
bourne and Pavia. The London records show that 
during a smoke fog, 20,000 to 50,000 particles per 
cubic centimeter were present. There appears to be 
a tendency for particles to attain a maximum size 
during heavy smoke fogs, while during the lighter 
hazes the particles are usually much smaller. Prob- 
ably the densest fog of the winter in London was 
on January 17, 1923. The number of particles per 
cubic centimeter at 11:15 was about 53,000, the 
diameter varying from 1.5 microns down. There 
were numerous crystals visible in the record. Inci- 
dentally we note that records obtained from tobacco 
smoke show nothing but transparent yellow oily de- 
posit, free from solid particles. 

One other interesting statement is that during a 
heavy smoke fog in London, one would breathe in 
24 hours of such fog 500,000,000,000 particles of 
suspended matter. Their size is such that if placed 
in contact these would form a string of about 250 
miles in length. “This way of looking at the degree 
of pollution,” says the committee, “gives some idea 
of the work which must be done by the cilia and 
cells of the respiratory organs to remove the im- 
purities breathed in.” 

Space does not permit reproduction of the various 
illustrations; also the somewhat extended discussion 
of the origin of the spherical particles (probably of 
voleanic origin) and of the hygroscopic nuclei. 

Mention should be made of the use of the jet 
counter by Kimball and Hand (Monthly Weather 
Review, March, 1924) in determining the number of 
dust particles at various levels, in airplanes piloted 
by Air Service officers from Bolling Field. 
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The writer of this note has also used an Owens 
jet dust counter in connection with artificial light- 
ning, through the courtesy of Dr. Peek of the Gen- 
eral Electrie Company in the high tension laboratory 
at Pittsfield. Discharges three meters long, with 
voltage of over one million and amperage of 100,000, 
were employed. The slides do not, however, show 
the marked clarification of the air which was ex- 
pected; but the experiments are not made in free 
air. Observations before and after real lightning 
flashes are under way at Blue Hill Observatory. 
ALEXANDER McADIE 





SPECIAL ARTICLES 


SENSITIVE FLAMES AND APPARENT 
FLAME PRESSURE! 


ADJUSTMENT 


THE disposition of apparatus is shown in figure 1, 
where UU’ is the interferometer U-gauge, r and s 
the reentrant and salient pin holes, ¢ the quill tube 
and F the fine conical gas jet about 1 mm in diameter 
(salient outward) for the sensitive flame. F is pref- 
erably placed vertically. The gas inlet G is at the 
middle of ¢ so that r, s and F may function as nodes. 
G is provided with a stop cock to vary the gas pres- 
sure. Since this pressure acts at both U and U’, it is 
only the acoustie pressure due to vibration within the 
quill tube which will influence the gauge, U, U’. 

The pin holes r s are rarely quite of the same diam- 
eter. Hence the fringes will move for any sudden 
change of pressure at G, temporarily; but they soon 
return to zero. The flame F was very sensitive; but 
no acoustic pressure under any conditions could be 
observed. There was no effect even when the flame 
was purposely made turbulent by high gas pressure. 
This was also the case in a variety of other devices. 
Thus the sensitive flame phenomenon must be con- 
sidered to exist outside of the quill tube ¢ F and there 
is no corresponding vibration within. 


TELEPHONIC ExciTaTION 


On removing ¢t from r s and the gauge and joining 
it to a telephone excited by a little induction coil 
with a break of variable pitch, one gets a beautiful 
exhibition of Kénig’s flames at F. In this case a small 
sharp flame, 2 or 3 em or less, is of course desirable. 
However, the attempt to detect the resonances in the 
quill tube in this way failed. 


FLAME PRESSURE 
Joining the quill tube t with the shank U only (s, 


1 Advance note from a Report to the Carnegie Institu- 
tion of Washington, D. C. 
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2 Glame 3” 








figure 1, may be left in place as it does not function, 
r, also inactive, may be open to the atmosphere), one 
observes an increased pressure within ¢ (caet. par.), 
whenever the flame F is ignited. These pressures are 
in excess of the normal registry of the gauge so that 
small flames (from a point like a split pea to 2 or 
3 cm) only, are to be used. Figures 2 and 3 give ex- 
amples of the results. The eurve, Fig. 2 (points 
spaced horizontally to show different conditions), be- 
ginning with no pressure (mm of mercury) when the 
cock is closed, registers about .075 mm with the gas 
cock just open, owing to the resistance at the jet, and 
.25 mm after the flame is lit. The point flame, there- 
fore, acts like a stopper, virtually narrowing the jet. 
Figure 3 gives a more extended series, with a flame 
2-3 em long. Hence the gas pressure at ¢ in the ab- 
sence of flame is larger, about .16 mm. With the 
flame lit, the pressure reaches nearly .3 mm. It is 
not, however, as much larger as in the case of the 
point flame. When the flame is blown out the inter- 
mediate gas pressure is restored, first at a rapid rate, 
finally very gradually, the progress obviously corre- 
sponding to a ease of cooling of the mouth of the jet. 
The phenomenon is remarkably steady and the ex- 
periment may be repeated indefinitely, two cases being 
given in figure 3. When the gas is finally shut off, 
the fringes dip below zero, which however is regained 
in the lapse of time. This is optie evidence of the 
diffusion of hydrocarbon gas into the U-gauge and 
of the subsequent diffusion outward. 


REMARKS 


I was at first inclined to believe that an actual pres- 
sure inerement within the flame locus had been ob- 
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served. What happens, however, is probably no 
more than a large increase of the viscosity of the gas 
at the jet. Because of the high temperature there, 
the jet with the flame lit temporarily conveys a much 
more viscous gas current. Thus the asymptotic cool- 
ing effects in figure 2 are accounted for (hot jet tube) 
as well as the striking steadiness of the phenomenon 
when the flame is on, and the disproportionately 
great effect of point flames. For in the latter, the 
colder blue base is lacking. 

It follows from the above that if for any reason 
the flame is removed, there is an instantaneous ex- 
cessive outrush of gas from the jet. When the flame 
is restored, this excess is at once eut off. Here then 
is a mechanism that contributes to periodic motion of 
flame and must be effective in turbulent flames. Since 
pin holes are sensitive at nodes, I have supposed that 
temperature occurrences might here be effective also; 
but this can not be the case in a phenomenon which 
is symmetrically either positive or negative, depend- 


ing on the slope of the pin hole. 
Cart Barus 


Brown UNIVERSITY, 
PROVIDENCE, R. I. 





THE ROYAL SOCIETY OF CANADA 


At the annual meeting of the Royal Society of 
Canada, held in the city of Quebec, on May 19, 
20, 21 and 22, the following papers were presented in 
Section V: 


SECTION V—BIOLOGICAL SCIENCES 


Presidential Address 
Historical review of the red discoloration of food- 
stuffs: F. C. Haxzison. 


Botanical 


Luminous leaves: A. H. Recinatp BULLER. 

Sphaerobolus stellatus and the dispersion of its spores 
by herbivorous animals: A. H. RecrnatpD BULLER, 

The fresh-water algae of Central Canada: C. W. Lowe 
(presented by A. H. Recinatp BULLER). 

_ Identity of the organism causing black-rot disease of 
the potato—Part I: B. T. Dickson and G. A. Scorr 
(presented by F. C. Harrison). 

Identity of the organism causing black-rot disease of 
the potato—Part II: B. T. Dickson and G. A. Scorr 
(presented by F, C. Harrison). 

The effect of various smut control treatments on the 
germination of oats: B. T. Dickson and W. L. Gorpon 
(presented by F. C. Harrison). 

The bacteriology of the Kingston cheese: C. D. KEity 
(presented by F. C. Harrison). 

A study of the moulds in blue-veined cheese: N. 8S. 
GOLDING (presented by F. C. Harrison). 

Microbiological relationships in frozen soils: A. G. 
LOcHHEAD (presented by F. C. Harrison). 





SCIENCE 





[Vour. LX, No. 1545 


Psychrophilic soil bacteria: A. G. LOCHHEAD (presented 
by F. C. Harrison). 

The toxtc action of distilled water and the antagoniwm 
to it of cations: G. W. ScarTuH (presented by F. £, 
LLoyD). ’ 

General 
The origin of karyokinesis: A. B. MAcaLtum. 


Medical 

After-effects of feeding thyroid to young rats: A. T. 
CAMERON and J. CARMICHAEL. 

The action of absorbable intestinal toxins on metab- 
olism: A. T. CAMERON. 

The cranio-facial azis of Huzley—Part I, embryolog- 
ical considerations: JOHN CAMERON. 

A further study of the question of utilization (‘‘ fer- 
mentation’’) of saccharose by B. diphtheriae: J. G. 
FirzGERALD and Dorotoy G. DoyLe. 

The effect of insulin on the percentage of sugar in 
blood from different regions of the body: J. J. BR. Mac- 
LEOD, J. Hepsurn, J. K. Latcurorp and N, A. Mc- 
CORMICK. 

The influence of insulin on the glycogen content of the 
liver and muscles during hyperglycemia: J. J. BR. Mac- 
LEop, E. C. Nose and M. K. O’Brien. 

The soluble carbohydrates of liver and muscle and the 
influence of insulin on them: G. 8. Eapre, J. J. BR. Mac- 
LEOD and M. D. Orr. 

Further observations on depancreatized animals: F. N. 
ALLAN and 8. 8S. Sokuey (presented by J. J. B. Mac- 
LEOD ). 

The effect of insulin on chloridzin diabetes in dogs: 
S. U. Pace (presented by J. J. BR. Macigop). 

The behavior of the diastases in diabetic animals 
treated with insulin: J. Markowrrz (presented by J. J. 
R, Macigop). 

Viscero-motor refleres: Freprrick R. Miturr and H. 
M. Simpson. 

Pulse and cardiac records obtained with electropoly- 
graph: Freperick R. Mruer and R. A. Wavp. 

Amplification of heart sounds by radio apparatus: G. 
A. Ramsay (presented by Freprrick R. MILLER). 

Classification of tumors arising from the trophoblast 
with illustrative cases: JAMES MILLER. 


Zoological 

Acaulis primarius Stimpson: C. McLzan Fraser. 

Some results of the Belle Isle Strait Expedition, 1923: 
A. G. Huntsman. 

The distribution of pile borers on the Canadian At- 
lantic coast: R. H. McGonic.z (presented by A. G. 
HUNTSMAN) (read by title). 

Certain features in the life-history of the shad: A. H. 
LEIM (presented by A. G. Huntsman) (read by title). 

Resistance of marine animals to high temperatures and 
their distribution in ‘nature: A. G. HunTsMAN and M. I. 
SPARKS (read by title). 

A list of the nudibranchiate mollusca recorded from 
the Pacific coast of North America, with a note on their 
distribution: Cuartes H. O’DonocHvE (read by title). 











